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SYLLABUS

This survey report presents the findings and conclusions of studies conducted
in the interest of beach erosion control and related purposes for the Bayfront
Beach of Hilo, Hawaii. The primary purpose of this study was to determine the
nature and extent of problems being experienced and the need for corrective or
protective action. Also under consideration were the desires of local
interests, the range of measures available for reducing or ameliorating these
problems, the feasibility of these measures, and the Federal interest in both

+

the problems being experienced and possible solutions to these problems.

The bayfront shoreline and beach at Hilo Bay are subject to erosion and
inundation during storm wave attack. Storm waves have eroded the natural
beach; overtopped an existing revetment; and deposited rocks and debris onto
the Bayfront Highway. The bayfront black sand beach has eroded nearly 50 feet
in width to its current size of 0.84 acres.

A practical plan would include a combination of rock revetment, longard tubes,
and protective beach with stabilizing structures to protect the shoreline and
restore part of the beach. The first cost of such a plan (including future
sand nourishment) would be $9,072,000 with a benefit-cost ratio of 1.7. There
would be no significant adverse environmental or social effects. The plan
would protect the shoreline from future erosion and prevent damages to the
highway and delays in traffic. Beach restoration would create recreational
benefits due to the increase in visits by tourists and residents.

The above-mentioned plan of improvement, however, lacks Federal interest
because projects designed primarily to provide recreational opportunities

are not in agreement with the Administration's policies. Local interests may
consider implementing the project because it is technically and economically
feasible and there are no significant adverse environmental impacts. This
report is being published and distributed for information purposes and not as
an action or decisionmaking document.
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AUTHORITY

This study was conducted in response to Resolutions 144 (1973) and 480 (1975)
by the Hawaii County Council. 1In 1976, the Hilo Area Comprehensive Study was
authorized by the U.S. Congress and initiated by the Honolulu Engineer
District. The authority for this report is Section 144 of the Water Resources
Development Act of 1976 (Public Law 94-587) which states:

The Secretary of the Army, acting through the Chief of
Engineers, in cooperation with the State of Hawaii and
appropriate units of local government, shall make a study of
methods to develop, utilize, and conserve water and land
resources in the Hilo Bay Area; Hawaii, and Kailua-Kona,
Hawaii. Such study shall include, but not be limited to,
consideration of the need for flood protection, appropriate

- use of flood plain lands, navigation facilities, hydroelec-
tric power generation, regional water supply and wastewater
management facilities systems, recreational facitities,
enhancement and conservation of water quality, enhancement
and conservation of fish and wildlife, other measures for
environmental enhancement, and economic and human resources
development. Based upon the findings of such study, the
Secretary of the Army, acting through the Chief of
Engineers, shall prepare a plan for the implementation of
such findings which shall be compatible with other
comprehensive development plans prepared by local planning
agencies and other interested Federal agencies.

PURPOSE AND SCOPE

This report describes study findings to improve the shore protection and

restore the beach along the Bayfront at Hilo, Hawaii (Figure 1). This survey

report addresses shore protection, recreation and environmental enhancement

;iszes of the authority and was prepared as part of the Hilo Area Comprehensive
udy. ‘

The investigations described in this report cover Hilo Bay and the Bayfront
Beach (Figure 2). Investigations were made of the immediate and future needs
for shore protection; measures or combinations thereof capable of satisfying
such needs: and the accompanying economic, environmental, and social considera-
tions. These studies provide the depth and detail required to determine plan
feasibility. This report contains an environmental impact statement in
addition to supporting documents for engineering, design, costs, geology, and

economics.

The recommendation of this report is that there is no Federal interest in the
implementation of plans to resolve problems at this location and that no

‘Ffurther action should be taken by the U.S. Army Corps of Engineers. The

project lacks Federal interest because the benefits would be primarily for
recreation and water projects which provide primarily recreational

. opportunities that are not in agreement with the Administration's policy to

rely on the private sector to provide public services whenever possible.
Local interests may consider implementing the project because it is
technically and economically feasible and there are no significant adverse
environmental impacts.

Average annual benefits of the selected plan are greater than the average
annual cost. Accordingly, the project would produce net economic benefits to
the nation, We have published the report so that the public may benefit from
the extensive planning, engineering, environmental, and economic evaluations
which have been completed. :
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PRIOR STUDIES, REPORTS, AND EXISTING WATER PROJECTS

Hilo Harbor is an authorized project for deep-draft navigation which includes —~
a rubblemound breakwater 10,080 feet long; an entrance channel 35 feet deep;

and a turning basin 1,400 feet wide, 2,300 feet long, and 35 feet deep. The

project was authorized under the River and Harbor Acts of 2 March 1907,

- 25 July 1912, and 3 March 1925 and was completed in July 1930, Sixty percent

of the breakwater was seriously damaged during the 1946 tsunami and repairs
were completed in 1948. Later breakwater repairs were completed in 1968, 1975
and 1981, A report recommending that Hilo Harbor be deepened to 39 feet in
the entrance channel and 38 feet in the turning basin was approved by BERH in
April 1983. -

A tsunami protection project was authorized by the 1960 River and Harbor Act
and a post-authorization study was completed in 1967. The study found that
protective works at a cost of $60 million would be feasible. However, the
local government rejected the plan and its $10 million Jocal cost-sharing
requirement, Therefore, the project was deauthorized in 1977.

A study to determine the feasibility of modifying Hilo Harbor to prevent surge
was authorized by House Resolution 739 in 1967. The results were not fully

~ conclusive but suggested that surge was correlated with short-period waves

generated by North Pacific storms.

A reconnaissance report for major rehabilitation of the breakwater portion of

‘the Hilo Harbor project was submitted to OCE in May of 1984, The report

recommends constructing an inner breakwater 2,000 feet long to replace the
outer 7,500 feet of the existing breakwater.

PLAN FORMULATION

Existing Conditions -

Hilo is the urban, commercial and government cenfer for Hawaii County, and is
laocated on the Island of Hawaii which has more than 4,000 square miles and
some 92,000 peopie. Forty-six percent of the population resides in Hilo. It

- contains one ‘of the County's two major airports and the primary deep-draft

harbor, the third Tlargest in the State, after Honolulu and Barbers Point
Harbors.

The basic elements of the economy of Hawaii County are tourism, agriculture,
fishing, manufacturing and scientific research, with tourism being the number
one industry. Hilo serves as @ gateway to and from Hawaii due to its airport
facilities (for more detail, refer to SUPPORTING DOCUMENTATION: Economics).

The Bayfront Study area (Figure 2a) -is within Hilo Bay and consists of a
shoreline 6,300 feet long bounded on the west by the Wailuku;River and on the
east by the Wailoa River. Cocoanut Point lies between the Wailuku River and
Station 0+00 and is composed of basalt rock. There are narrow strips of sand,
exposed at low water from Station 0+00 to Station 20400, but the land-sea
interface is mostly rubble and rock placed as a revetment to protect the
shoreline. There is a narrow sand beach from Station 20+00 to Station 58400,
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which is backed up by a continuation of the rubble and rock revetment which
terminates at Station 35400, The beach backshore becomes extensive between
Stations 35+00 and 58+00, The dry sand beach gradually widens from Station
20+00 to 58+00 and is about 0.8 acres.

In profile, the beach slopes horizontally to the sea at 1] feet for each
vertical foot. The seabed has less slope which varies between 45 to 60 feet
horizontally for each vertical foot. The seabed is hard substrate with solid
basalt exposed in some spots,

The area between the Wailuky and the Wailoa Rivers, and from the Bay inland
for approximately 1,000 feet, comprise two County of Hawaii parks: the
Bayfront Beach Park and Mooheau Park. The two parks are bisected by the
Bayfront highway. Both parks have public access for pedestrians and vehicles;
parking areas; restrooms; and general recreation facilities, The Bayfront
Beach Park has showers.

History of Erosion and Shore Protection

In the mid-1800's the Bayfront was composed of a single beach for its entire
length (except Cocoanut Point) between the two rivers. According to cores
drilled in 1950, the depth of sand at some Tocations atong the sﬁore exceeds
40 feet. This depth of sand permitted natural reconfiguration of the beach in
conformance to wave forces or current changes. Such a condition no longer
prevails today due to extensive human-induced changes to the shoreline. These
changes have altered the natyral beach system to such an extent that it has
Tost up to 50 feet in width. It cannot restabilize itself under present
circumstances.

Early settlers at Hilo constructed a landfill (1861}, a pier (1865) and a
sewage outfall (1906) at Cocoanut Point adjacent to the mouth of the Wailuku
River. These structures functioned as a partial barrier to the natural process
of sand movement down and out the mouth of the Wailuku River on to the east,
The Wailuku River is the major sand source for the beach. By 1880, the urban
settlement of Hilo pushed very close into the backshore of the Bayfront Beach.
This settlement interfered with the natural fluctuation of the beach's ﬁrofjle.

e pier
at Cocoanut Point were badly damaged by storm waves. Consequently, local
interests moved the pier to the Waiakea peninsula east of the Wailoa River in
the hopes of reducing damage caused by storm wave and having caimer water for
cargo unloading. ‘

During the late 1800's while Hawaii's sugar industry was developing, rail
lines were constructed to carry raw sugar and supplies to and from Hilo's pier
and the sugar mills which were Tocated both south and north of town. In 1901,
the Hilo Railroad Company was requested by a number of leading citizens of
Hilo town to extend a ney rail line from Waijakea along the Bayfront Beach to
Hilo, a distance of 1.5 miles. The tracks were laid along the shoreline berm
between the urban settlement and the water, The railroad’s right-of-way
extended into the sea at the western-most end and evidently the beach in thig
area was covered over the construction process. This Tine was completed in
1903, At first there was no revetment on the seaward side. In 1906, the
80-foot-long sewer outfall at Cocoanut Point was completed which worsened
beach erosion on the east side of the Point. The railroad company began
dumping stone to form a crude revetment at some locations along the .1ine where
the beach was receding,
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PHOTO CREDIT NO. 1.

PHOTO CREDIT NO. 2.

| Copy of photograph in Hawaii State Archives
by B. Nakamura.

Bishop Museum Photo Collection (CN47148).



In 1907, the US Congress authorized the construction of a 7,000-foot breakwater
at-Hilo Bay. The construction of the breakwater, under the management of the
US Army Corps of Engineers, was justified on the basis of estimated savings in
transportation costs. It was finally completed in 1929, An extension of the
breakwater to its present length of 10,080 feet was later authorized in 1960.
A breakwater structure, such as the one in Hilo, can change and impede the
natural littoral processes within the original harbor. The Hilo breakwater
may have altered the westward component of littoral drift that may have
Sxisted. Currently, the longshore movement of sand occurs in an easterly
irection.

Between 1915 and 1922, two sanitation and reclamation projects were in progress
which conceivably had a tremendous impact on the Bayfront Beach. The firs
project, called the Wajolama Sanitation Project, required the filling of

approximately 33.4 acres of predominantly low-lying swampland in the area
between what™ is now Kilauea and Kamehameha Avenues. Over 215,000 cubic yards

(CY) of fi11 material were needed. Of this, 207,000 CY of black sand were
obtained from the nearby Bayfront Beach. The remaining 8,000 CY or so of fil
material were obtained from the dredging spoils of the Waiolama Canal which
was also a part of the project. The second project, called the Ponahawi
Reclamation Project, required another 32,000 cubic yards of fill material, al}
of which was obtained from the Bayfront Beach. In all, about 247,000 CY of
fill material were required for the two projects. Approximately 239,000 CY of
this total came from the Bayfront Beach.

Apparently, sand mining along the ocean side was also occurring at about this
period. This was accomplished by the railroad company by using a rail-mounted
crane with a clamshell to Toad gondola cars. The sand was used for bedding
and a variety of construction purposes in Fast Hawaii. Detailed records are

- not available for the volume of sand removed but letters refer to the sand

mining going on near the Wailoa River where the beach was widest,

On 16 December 1921, high waves undermined the railway and deposited sand at
various areas. A1l of Mooheau Park was inundated except for the inlandmost

100 feet. Opposition was rajsed by the Hilo Railroad Company over the dredging
of sand from the beach for the Ponahawai Reclamation Project. They claimed
that the dredging of sand from the earlier Waiolama project had compounded the
heavy surf and had contributed to the undermining of the tracks through the
removal of beach frontage. It was at about this time that the railroad company
began dumping stone to form a crude revetment at the western portion of the
bayfront shoreline. After some delay, the railroad relented their objections
to further dredging of beach sand. Then on 3 February 1923, a tsunami seismic
sea wave) again damaged the railroad tracks along Hilo's bayfront shore ine.
The net result of the dredging of sand and the high waves and tsunamis of 192]
and 1923, respectivel » led to the erosion in the approximate area between

STA 07400 and STA 20+00. Two US Army Corps of Engineers maps from 1918

(Figure 3) and 1933 (Figure 4) indicate how the sea encroached up to the rail
lines in this area. When a major tsunami hit the Hilo bayfront area on 1}

April 1946, structures along the waterfront were totally destroyed, 1ives were
Tost, and damage to the rail lines were so extensive that the railroad company

was forced into receivership.
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FIGURE 3 - MAP CREDIT.

Hilo Harbor - Hawaii, T.H., U.S. Engineer
0ffice, Honolulu T.H., 24 January 1918,
File No. 441.27. Originally compiled from
various maps of latest data.
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FIGURE 4 - MAP CREDIT.

Hilo Harbor - Hawaii, T.H., November 1933.
File No. H-300/2. U.S. Engineer QOffice,
Honolulu, T.H.
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PHOTO NO. 3. SAND DREDGE AND FILLING IN OF WAIDLAMA MARSH AREA Dredged'

sand being piped into marsh area near Waiolama Canal.

PHOTO NO. 4. HILO SENER SYSTEM EXTENSION AT MOKUPANE POINT (December 19
Six-inch pump at work.
15



PHOTO CREDIT NO. 3.

PHOTO CREDIT NO. 4.

Hawaii Department of Public Works, Report
for the Year Ending June 30, 1916 by
B. Nakamura.

Public Works photo, Hawaii State Archives.
Copied by B. Nakamura.
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In 1957, the existing highway was constructed along the bayfront over much of
the former Hilo Railroad Company rights-of-way. This included additional
revetment work.

O0f all the man-induced changes, the two aforementioned dredge and fill projects
contributed most to the destruction of the bayfront beach. 239,000 CY of sand
is roughly equivalent to a volume consisting of the entire 6,100 feet length

of the historic beach shoreline, 100 feet wide, and 10.5 feet deep. A study
performed by the US Geological Surve* in 1984 estimated the amount of sand-
sized sediment discharged by the Wailuku River to be approximately 4,500 CY
annually. On this basis, it would have taken roughly 50 years to replenish

the sand removed by the two projects given the present eastward Tittoral drift.
Today, sections of beach can be seen in the area, although the tendency is for
the sand to collect on the eastern reach beyond the existing rock revetment. A
comparison of maps from 1891 (Figure 5) and 1977 (Figure 6) indicates a sizable
area in this region has been reclaimed by the accumulation of sand. The change
in shoreline between STA 00400 and STA 07+00 indicates an accretion of sand,

Since the highway now skirts the bay in this area, it seems clear that this is
an area filled in by the railroad in 1902 and again in 1957 by the highway.

The next 1,300 feet of shoreline between Station 07+00 and Station 20+00 shows
evidence of erosion. It is likely that the dredging of sand was undertaken in
this section of shoreline. Highway construction maps suggest the present rock
revetment was generally lain atop the location of railroad revetment washed
out by the 1946 tsunami. The revetment once hugged the railroad tracks in
this vicinity due to the loss of beach frontage.

Perhaps the most distinguishing feature seen from the comparison of the two
maps is the amount of accretion evident in the remaining eastern portion of
the bayfront shoreline. In some areas, the shoreline extends as much as 100
to 150 feet further out to sea than that recorded in 1891. One possible cause
for the accretion in this area is the existence of the revetment to the west,
The revetment may be preventing the reaccumulation of sand, to any degree, in
front of the structure. Instead, sediment emanating from the Wailuku River
bypasses the area of revetment and collects at the eastern end of the shore-
line. US Army Corps of Engineers maps of Hilo Bay from 1918 to 1977 (Figures
3 and 6) indicate that the accretion of sand in this area has been a gradual,
continuous process starting at around the 1920's (about the time the revetment
was first constructed). This all but rules out single event occurrences, such
as tsunamis, as being the sole cause of the accretion. The amount of the
accretion evident in this region and the shoaling of the Wailca River mouth,
just downdrift and to the east, thus supports the claim that the revetment
along the bayfront may be accountable for the relative abundance of sand and
beach area at the east end of the bayfront and not the west.

17



The Natural Sand Source

The Wailuku River drains an area of 250 square miles and is the main source of
sediment to Hilo Bay. Most sediment is in the form of suspended load. Of the

total suspended load, between 25 to 48 percent is sand sized (0.062 to 2.0 mm).

Susqended sediment and streamflow are measured at the Hilo gage (Station
16713000) by the U.S. Geological Survey (USGS}. The annual average daily flow
of the Wailuku River is 450 cubic feet per second. During a storm in November
1979, the peak flow exceeded 70,000 CFS and destroyed the Hilo gaging station,
Sediment volume varies with rainfall jntensity and streamflow. Intense storms
with high flows produce the most sand.

During a 31-month period, from 1977 to 1979, the Wailuku River discharged

168,000 tons (annual average of 23,000 tons) of suspended sediment into Hilo

Bay. Just one storm {February 1979) during that period produced 14,000 tons
of suspended sediment which was 24 percent of the total (60 percent of the

annual average) discharge during the 31 months.

The sand is black or dark grey because of its basalt origin. The sand weighs
about 125 pounds per cubic foot. Average annual yield is estimated to range
between 5,500 tons (22,000 tons x 0.25) and 10,600 tons (22,000 tons x_0.48).
By volume, the range is between 3,300 and 6,300 cubic yards. These values may
understate .the volume of sand delivered because less frequent storms may
produce disproportionately higher sediment yields.

Figure 7 shows. the instantaneous suspended sediment discharge in tons per day.
Rare runoff events such as the November 1979 peak of 70,000 CFS brought
unusually large quantities of sand to the sea. In the following few months,
much of this sand had moved east along the Bayfront where the Wailoa River

_mouth, as the eastern terminus of this littoral system, was almost blocked.

This was caused by a large sand spit which built up along the easternmost edge
0: the Bay{;ont Beach and spilied around to the left bank of the Wailoa River
at its mouth.

None of this sand build up can be attributed to the Wailoa River because it_is
not a sediment producer. Its drainage area is about one hundred times smaller
than the Wailuku. It is a dry stream with a poorly defined streambed. During
storms, it flows into Waiakea Pond {which is fed by springs) before reaching
Hilo Bay. In the pond, its velocity slows to the point where sand and silt
settle out long before reaching the river mouth. There is virtually no
sediment movement from the Wailoa River to Hilo Bay.
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FIGURE 5 - MAP CREDIT. Map and Survey by E.D. Baldwin of Hilo Town
and Vicinity - 1891. Traced from Govt Survey
Reg Map No. 1561. Hawaii Territory Survey.
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FIGURE 6 - MAP CREDIT.

Hilo Harbor, Site Plan - US Army Engineer District,
Honolulu, 1977,
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EFFECT OF TSUNAMI APRIL 1, 1946
ON RAILROAD BRIDGE AND TRACKS

kel

F A LR e e =
PHOTO NO. 5. Portion of railroad bridge across Wailuku River
washed away by tsunami action.
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W v - -

PHOTO NO. 6. Railroad tracks at Hilo Bay beach left s
after sand washed out from underneath them,

uspended
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PHOTO CREDIT NO. 5. Bishop Museum Photo Collection (CN76715)

PHOTO CREDIT'NO. 6. By Kogasaki, April 1946. Lyman House Memorial.
Museum Photo (TB1-1).
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Future Conditions (Without Project)

Erosion of the Bayfront shoreline would continue. The Bayfront Highway would
be periodically closed due to overtopping storm waves, damage, and debris.
Local residents would be denied full use of the historic beach. Hilo will
continue to lose revenues because of the low visitor count in part due to the
poor beach in Hilo Bay.

Problems and Opportunities

The two main problems along the Hilo Bayfront are storm wave damages to the
highway and loss of the natural sand beach.

Shoreline erosion has been a continuing problem along the Bayfront. The net
transport of sand is west to east and occurs during storm wave attack. These
storms are relatively brief and infrequent, however, they have the potential
to move a very large amount of sand in a short time. The small sandy beach on
tbg eagterg end of this reach represents a small portion of what once was a
wider beach.

The State Department of Transportation is concerned about the impact of storm
waves on the Bayfront Highway. Storm waves have overtopped the existing revet-
ment, thrown rock and debris onto the highway, and forced the closure of the

highway due to danger to motorists. Highway storm damage reports show that
the Bayfront Highway was closed 13 times between 1970 and 1980, with an average

closure time of 1.5 days (varied from a low of 6 hours to a high of 4 days).

The shoaling of the Wailoa River mouth is a problem for the commercial and
recreational boats going to and from the two small boat harbors located in the
Wailoa River. Erosion from the west end of the reach settles at the mouth of
the Wailoa River, '

The opportunity exists to restore the Bayfront beach, protect the Bayfront
Highway from wave attack, prevent shoaling of the Wailoa River mouth, and
enhance the human environment where the City of Hilo was to the shore of Hilo

Bay.

Objectives

The following objectives were established for this study:
a. Protect the Bayfront Highway from overtopping.
b. Prevent shoaling of the Wailoa River mouth.

c. Enhance the human environment by providing recreational opportunities
along the Bayfront which add to the economic benefit of the nation and of the

island of Hawaii.
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PHOTO NO. 7. HAWAIIAN DQUBLE-HULLED CANOE. Under sail at Hilo Bay.

PHOTO NO. 8. Hilo Bay Beach.
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PHOTO CREDIT NO. 7.

PHOTO CREDIT NO. 8.

Lyman House Memorial Museum. Photo 5t615-6.

Bishop Museum Photo Collection (CP76731).
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ALTERNATIVES

Available Measures

A broad range of diverse measures are available for application to solve the

problems along the Bayfront shoreline. These are summarized below and are
discussed in detail in the Supporting Documentation (Engineering, Design, and

Cost).

Non=-structural Measures

There are no true non-structural measures which fulfill the planning
objectives. For example, "doing nothing" would not contribute to solving the
present problems and is unresponsive to the needs of the study area.

Suggestions have been made that the Bayfront Highway be relocated inland. This
would be a costly structura) measure which would require a much longer highway
alignment through developed urban areas. It would require new bridges, road
crossings, entrances and exits. Moreover, realignment of the highway generates
few benefits because no recreational uses of the beach are gained unless the
project is coupled with structural measures to restore and maintain the
Bayfront Beach.

Structural Measures

Structural measures to reduce shoreline erosion, to stabilize sand movement,
and to prevent more overtopping may be used singly or in combination depending
upon the purposes to be met.

Revetments along shore are a classic approach to reducing wave energy and
stabilizing the shoreline. A revetment may be constructed from several
different materials depending upon the required lifespan and conditions of use
at the project site. Rock revetments are practical in Hawaii because often,
large size stone can be placed at a lower cost than can precast concrete
devices such as doloses. Structure made of wood or sheet pile are less
commonly used because of their relatively higher cost and frequent maintenance
requirements. Revetments may also be constructed from sand filled bags or
tubes. The "Longard" tube is an example of a device which can be placed at
very low cost. However, maintenance may be a problem depending on the
conditions of use at the site of application.

Detached breakwaters serve to absorb wave energy. Areas of calm water and sand
spits called "Tombolos" may form between the shoreline and the detached
breakwater. These structures are more costly to maintain than are onshore
revetments. They function well in situations where the littoral action is
predominantly onshore and offshore. They do not always work well when the
Tittoral currents move along shore as they do at the Bayfront shoreline.

Groins, jutting perpendicular to the shoreline are effective in stabilizing
beaches in longshore transport situations. Groins can be made of a variety of
materials but in Hawaii, stone is often cost effective.
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Pertodic nourishment to replace inevitable sand Tosses. The beach configura- -
tion must be ample in dimensions to permit fluctuations dye to intensive wave

attacks and the concomitant rebuilding which myst follow. Natural beaches are

ideal since they have stabilijzed over time and presuming there are ng altera-

tions in the backshore or offshore conditions. Restoration of natural beaches

where manmade alterations have occured is a complex endeavor which is often

desirable from the standpoint of retrieving recreation, aesthetic, and

Initial Plan Formulation

Initially, available measures were formulated into alternative plans with the

intent of megtin? the planning objectives where possible, Costs were estimated
for these initia alternative plans. The details of this effort are discussed

in the Supporting Documentation (Engineering Investigations, Design and Costs)
which is bound as part of thijs report. The following discussion summarizes
the initial plan formulation effort and compares the costs and effects in
Preparation for screening the initia) set of plans in order to choose several
for more detailed evaluation,

Beach Replenishment with Groins

Description, Where there jis a predominant longshore transport of sand in one
direction, groins can be an effective method for retarding erosion of a
restored beach. The groins may be constructed perpendicular to the shoreline
and sand accumulates on the updrift side, This assists the beach configuration
to orient itself to conform to the predominant wave crests and thys reduce
longshore transport, The trapping of sand on the updrift side can result in
downdrift erosion. To Cope with this, a series of groins must be built and
artificially filled initially., The groins can be designed to permit some sand
transport to continue either around the end or over the groin, or to act as a
complete littoral barrier. ‘Because of the unknown volume of sand transported
to the beach for nourishment naturally by the Wailuky River, it is proposed
that the beach be restored using offshore sand and the groing constructed to
permit very little transport over and around them in order to reduce the
periodic nourishment requirements., An adequate supply of suitable sand is
available about 800 feet offshore of the old Waijluku Sugar Mill site (see
Figure 2)., See the Supplementa] Documentation (Geology? for a description of

the sand source,

of groins is shown on Figure 8 The first groin is Spaced at a 700-foot

distance from Station 0400, and the rest at 600-foot intervals fron Station

7400 to Station 36+00. The potential longshore energy flux, and thus the

sediment transport, is generally Tow and reverse direction at about Station

40+00, §otthere should be Tittle adverse impact to the downdrift beach past
oint,

The landward ends of the groins would be tijeq to the existing rock revetment

and the groin length is determined by the shape of the fi]let oriented paralfe}

to the Prevailing wave fronts and assuming a minimum beach crest width of

50 feet on the updrift side of the fillet. Consideration was also given to .
mmiting the seaward extent of the groin to an approximate 10~-foot depth The Vet
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ALTERNATIVES

Available Measures

A broad range of diverse measures are available for application to solve the

problems a]ong the Bayfront shoreline. These are summarized below and are
discussed in detail in the Supporting Documentation (Engineering, Design, and

Cost).

Non-structural Measures

There are no true non-structural measures which fulfill the planning
objectives. For example, "doing nothing” would not contribute to solving the

present problems and is unresponsive to the needs of the study area.

Suggestions have been made that the Bayfront Highway be relocated inland. This
would be a costly structural measure which would require a much longer highway
alignment through developed urban areas. It would require new bridges, road
crossings, entrances and exits. Moreover, realignment of the highway generates
fow benefits because no recreational uses of the beach are gained unless the
project is coupled with struictural measures to restore and maintain the
Bayfront Beach.

Structural Measures

Structural measures to reduce shoreline erosion, to stabilize sand movement,
and to prevent more overtopping may be used singly or in combination depending
upon the purposes to be met.

Revetments along shore are a classic approach to reducing wave energy and
stabilizing the shoreline. A revetment may be constructed from several
different materials depending upon the required 1ifespan and conditions of use
at the project site. Rock revetments are practical in Hawaii because often,
Jarge size stone can be placed at a lower cost than can precast concrete
devices such as doloses. Structure made of wood or sheet pile are less
commonly used because of their relatively higher cost and frequent maintenance
requirements. Revetments may also be constructed from sand filled bags or
tubes. The “Longard” tube is an example of a device which can be placed at
very low cost. However, maintenance may be a problem depending on the
conditions of use at the site of application.

Detached breakwaters serve to absorb wave energy. Areas of calm water and sand
spits called "Tombolos" may form between the shoreline and the detached
breakwater. These structures are more costly to maintain than are onshore
revetments. They function well in situations where the littoral action is
predominantly onshore and offshore. They do not always work well when the
Jittoral currents move along shore as they do at the Bayfront shoreline.

Groins, jutting perpendicular to the shoreline are effective in stabilizing
beaches in longshore transport situations. Groins can be made of a variety of
materials but in Hawaii, stone is often cost effective.

29



A beach can be an effective wave energy absorber which will serve as a measure
to control erosion. It will function effectively providing there is sufficient
periodic nourishment to replace inevitable sand losses. The beach configura-
tion must be ample in dimensions to permit fluctuations due to intensive wave
attacks and the concomitant rebuilding which must follow. Natural beaches are
jdeal since they have stabilized over time and presuming there are no altera-
tions in the backshore or offshore conditions. Restoration of natural beaches
where manmade alterations have occured is a complex endeavor which is often
desirable from the standpoint of retrieving recreation, aesthetic, and
environmental enhancement benefits.

Initial Plar Formulation

Initially, available measures were formulated into alternative plans with the

intent of meeting the planning objectives where possible. Costs were estimated
for these initial alternative plans. The details of this effort are discussed

in the Supporting Documentation (Engineering Investigations, Design and Costs)
which is bound as part of this report. The following discussion summarizes
the initial plan formulation effort and compares the costs and effects in
preparation for screening the initial set of plans in order to choose several
for more detailed evaiuation.

Beach Replenishment with Groins

Description. Where there is a predominant Tongshore transport of sand in one
direction, groins can be an effective method for retarding erosion of a
restored beach. The groins may be constructed perpendicular to the shoreline
and sand accumulates on the updrift side. This assists the beach configuration
to orient itself to conform to the predominant wave crests and thus reduce
longshore transport. The trapping of sand on the updrift side can result in
downdrift erosion. To cope with this, a series of groins must be built and
artificially filled initially. The groins can be designed to permit some sand
transport to continue either around the end or over the groin, or to act as a
complete littoral barrier. Because of the unknown volume of sand transported
to the beach for nourishment naturally by the Wailuku River, it is proposed
that the beach be restored using offshore sand and the groins constructed to
permit very little transport over and around them in order to reduce the
periodic nourishment requirements. An adequate supply of suitable sand is
available about 800 feet offshore of the old Wailuku Sugar Mili site (see
Figure 2). See the Supplemental Documentation (Geo1ogy? for a description of

the sand source.

Groin Design. A general plan for beach replenishment stabilized by a series

of groins is shown on Figure 8 The first groin is spaced at a 700-foot

distance from Station 0+00, and the rest at 600-foot intervals from Station

7+00 to Station 36+00. The potential longshore energy flux, and thus the

sediment transport, is generally low and reverse direction at about Station

ggfoo, gotthere should be little adverse impact to the downdrift beach past
is point.

The landward ends of the groins would be tied to the existing rock revetment
and the groin iength is determined by the shape of the fillet oriented para11e1
to the prevailing wave fronts and assuming a minimum beach crest width of

50 feet on the updrift side of the fillet. Consideration was also given to
1imiting the seaward extent of the groin to an approximate 10-foot depth. The
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groins are designed to allow very little sand bypassing around the ends or over
the top. The groin lengths are divided into three sections: Section 1 extends

horizontally at the beach crest elevation (+10 feet) for the maximum crest
width; Section 2 slopes 1 on 10 along the beach slope to the mliw line; and

Section 3 extends seaward with a crest elevation at about mllw a sufficient

distance to prevent sand bypassing around the end, assuming a 1 on 10 beach
slope below mllw to intersect the existing bottom.

Groins could be constructed by using either standard rock rubblemound
techniques or, as an alternative, the less expensive and probably less durable

sand-cement filled bags.

Beach Replenishment with Detached Breakwaters

Description. A detached breakwater is a structure constructed offshore,
parallel to the shoreline, which reduces wave energy and the direction of wave

propagation in its lee. They can be very effective for controlling the
Jongshore transport of sand by reducing or eliminating the wave energy reaching
the shore. Their effectiveness for erosion control is directly proportional to
‘ their waive attenuation. Littoral drift deposits in the lee of the breakwater,
and if the wave energy is sufficiently reduced, the sand deposits can form
natural groins, called tombolos, which stretch from the shoreline to the
structure and completely block longshore transport. The breakwater need not
act as a complete littoral barrier, however; a low elevation overtopping
detached breakwater may be economical and still reduce Tongshore transport.
Adequate protection can usually be achieved if the structure causes the waves
to break, but still transmits some of the wave energy. A series of short
breakwaters can have the same general effect as a larger structure or a series
of groins, although their efficiency as a sand trap may be reduced.

Design. A restored beach stabilized by a series of detached breakwaters is
shown on Figure 9. Sand would be jnitially placed to form a minimum 50-foot-
wide crest at the +10-foot elevation. A series of six detached breakwaters,
each 400 feet long and separated by a gap of 200 feet, would be constructed
150 feet offshore at the six to eight-foot depth. The breakwaters would
extend from Station 2400 to Station 36+00.

Rock rubblemound is considered the only feasible construction technique for
the breakwaters. Sand-cement filled bag construction would require 800 to
1,000 bags for each breakwater, most of which would have to be filled

underwater. Longard tubes would not have the necessary crest elevation or
width.

Perched Beach and Artificial Surf Shoal

Description. The perched concept involves retaining a protective beach or
shallow offshore area by means of terracing using submerged breakwaters or

beach retaining sills. Wave energy is dissipated while propagating over the
shallow region by breaking and through bottom friction and, thus, sediment

transport along the shoreline is reduced. As with other protective beach
systems, an abundant supply of sand in _the active wave zone is necessary to
artificially fil1l the terraces initially, and probably to nourish the beach

periodically. Several terraces can be used to maintain a wide dry beach at
the desired elevation.
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The concept of constructing a man-made shoal area, such as a perched beach, to
provide shore protection and to provide recreational opportunity by creating

or enhancing surfin? waves is also possible. A report prepared by Moffatt & o~
Nichol, Engineers (1981) for the Los Angeles District of the Corps of Engineers

discusses the general feasibility of constructing an artificial surf shoal or
modifying coastal structures to create or enhance recreational surfing.

A perched beach and surf shoa) using Longard tubes to construct the sills is
shown on Figure 10 and described in detail in the following paragraph.

Desi?n. The perched beach would be constructed using double 40" Longard tubes
paraliel to shore to form a terraced beach slope. One double tube sill would
be placed 100 feet offshore at the approximate 6-foot depth and then backfilled
with sand, and the second double tube si1l would be on top of the fill 50 feet
from shore at the approximate ml1lw line and backfilled. A double 40" tube
would also be run perpendicular to shore at 600-foot intervals to compart-
mentalize the perched beach and act as a groin to retard any longshore sand
transport. Protection against scour and undermining of the tubes would be
provided by placing them on woven plastic filter cloth secured by 10" sand-
filled "sacrificial" tubes. The perched beach would extend from Station 5+00

‘to 35+00.

The surf shoal would be constructed between Stations 0+00 and 5+00. Longard
tubes would be used to create a terraced, parabolic~-shaped shoal extending
approximately 220 feet seaward of the existing shoreline, as shown on Figure 6.
This location has the greatest exposure to approaching waves without being
immediately adjacent to the Wailuku River mouth and the potential for river
debris damage to the Longard tubes. A small change in water depth produces a
large change in wave height near the breaker zone, and the shoal, with contours
at an angle to the incident wave approach, would produce a rapid variation in
wave height along the wave crest line. The shoal would refract the incident
waves and cause them to peak up and thus help to initiate breaking.

Rock Revetment

Description. Should a protective beach not be desired, a rock revetment could
be used to provide protection against damage and overtopping of the bayfront
highway. ‘Properly designed rock revetments are durable, flexible, and highly
resistant to wave damage.

Design, The most common method of revetment construction, and generally the
most satisfactory, is to place armor stone sized according to the design
breaking wave height over an underlayer and bedding layer designed to

distribute the weight of the armor stone and to prevent the loss of shoreline

material through voids in the armor stone. Generally, the slope of the
revetment should not be steeper than 1V on 1.5H. Toe scour protection can be
provided by constructing the foundation as much as practicable below the
maximum depth of anticipated scour (a general rule is one design wave height
below the sea bottom fronting the structure) and extending the toe seaward to

provide excess. stone to fill the possible scour through and to provide wave
protection to the toe to prevent scour.

Evaluation of Initial Alternatives

Summaries of the initial alternatives (including their respective construction
cost estimates) are displayed in Table 1. A1l of the initial alternatives meet
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the project objectives fully with the exception of a Rock Revetment which has
no environmental or recreational enhancement. A1l of the initial alternatives
are effective and constructable. The initial alternatives differ when
considering maintenance, reliability and cost.

Screening of Initial Alternatives

The initial alternatives were screened based on the evaluation criteria and
costs shown in Table 1. These alternatives were developed to allow trade-off
for major features of shore protection plans which might be considered for the
site. Detailed description of this process and of the computer mode1 used to
evaluate the effects of storm waves on the initial alternatives can be found
in the Supporting Documentation (Engineering, Design and Cost). The initial
alternatives were then compared (see the summary of this process in Table 1)

jn order to choose the most qpproqriate approach and to generate suitable
components into a comprehensive plan for estimating and evaluation.

The costs of the initial alternatives were originally estimated at October
1982 price levels., Table 1 shows an update of prices to October 1984 price
levels. Although five initial alternative measures are shown in Table 1, only
two distinct plans are being compared, One of these is shore protection using
beaches which is represented by the first four initial alternatives. The
second is shore protection using a revetment without beaches {and without
recreational benefits) and is represented by the fifth initial alternative
measure.

The first three variations of shore protection with beaches are nearly
identical in cost. Only the fourth variation is significantly less costly.
Unfortunately, the technology of this alternative (based on manmade fibers

woven into the form of large diameter tubes into which sand would be pumped)
is not presently considered to be a totally reliable method of shore

protection because of the potential for rupture of the tubes due to vandalism

or damage from storm wave tossed objects such as rocks or logs. Therefore,
this low-cost plan which would have provided extensive recreational benefits

was not considered further. However, it is not to be discarded lightly and

may have merit, particularly if a project were to be implemented by local
interests where in this situation no catastrophic damage would result from

failure of the tubes.

Sand Replenishment With Groins meets all evaluation criteria. Rock groins

were chosen over sand-cement bag groins because the life span and durability
of rock is well known. Testing has shown significant failure rates of bags
and the difficuity of good and placement caused this measure to be rejected on

the basis of practical considerations.

Sand Replenishment With Detached Breakwaters was rejected because of the
anticipated requirements ror more frequent and costly nourishment of sand
which would be Jost during storm wave attacks. Also this, the highest cost
measure, would be less effective in a Bayfront application than would be
groins.,

The Perched Beach With Surf Shoal, was the lowest cost measure which met all
planning objectives. The high risk of frequent damage and potentially high
maintenance, repair and nourishment costs caused this measure to be viewed in
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its totality as technically unacceptable. However, there is an opportunity to
integrate a portion of this plan into the final alternatives in order to

reduce costs and add surfing benefits,

A Rock Revetment at the lowest cost did not meet all the planning objectives.
However, it was carried on to final planning with the objective of including a
full complement of alternatives for review.

DESCRIPTION OF PLANS

Two final plans were formulated based on the screening of initial alternative
measures. Their costs include not only the first costs of construction which
are compared in Table 1 for the initial plans, but also the added costs of
engineering and design, supervision and administration, operation and
maintenance and, in the case of Plan A, pericdic nourishment.

The first final alternative plan, called Plan A, is a shore protection plan
using a manmade beach suitable for recreation as the protective structure.
Plan B, is a shore protection plan using a rock revetment which does not
provide for recreation.

Plan A is a composite plan formulated from components discussed and separately
costed as initial alternatives. It includes the use of groins, sand
replenishment and nourishment, rock revetment, and longard tubes. Plan A was
formulated to take advantage of the best features of several of the initial
alternative measures, It has a Tower cost than each of the first initial
alternative measures, yet provides virtually the same protection while
offering considerable more benefits in terms of recreational opportunities.

[t uses longard tubes and rock revetments for shore sections to take advantage
of low costs. It exemplifies value engineering.

Plan B is the basic revetment plan described in the initial alternatives. The

cost 1s higher than shown in the initial alternative measures (Table 1)

because of the added cost jtems discussed in a previous paragraph.

Plan A (Figure 11), or the Recreational Enhancement Plan, combines elements of
several initial alternatives considered in order to meet the project
objectives. Beginning at the west end of the beach, Plan A includes the
construction of ‘a surfing shoal, a protective beach (providing 250,000 square
feet of dry recreational beach area) stabilized by 4 rock groins, a rock
revetment (crest elevatijon 15 feet and 1,200 feet long}, and a 200-foot long
Jjetty groin near the Wailoa River,

Plan B (Figure 12) or the Shore Protection Plan, consists of the construction
of a 3,500-foot long rock revetment (crest elevation 15 feet).

Costs and benefits for both plans use 1984 price levels at 8-1/8 percent
interast.
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provide for recreation.

Plan A is a composite plan formulated from components discussed and separately
costed as initial alternatives. It includes the use of groins, sand
replenishment and nourishment, rock revetment, and longard tubes. Plan A was
formulated to take advantage of the best features of several of the initial
alternative measures. It has a lower cost than each of the first injtial
alternative measures, yet provides virtually the same protection while
offering considerable more benefits in terms of recreational opportunities.

It uses longard tubes and rock revetments for shore sections to take advantage
of low costs. It exemplifies value engineering.

Plan B is the basic revetment plan described in the initial alternatives. The
cost 1s higher than shown in the initial alternative measures (Table 1)
because of the added cost items discussed in a previous paragraph.

Plan A (Figure 11), or the Recreational Enhancement Plan, combines elements of
several initial alternatives considered in order to meet the project
objectives. Beginning at the west end of the beach, Plan A inciudes the
construction of a surfing shoal, a protective beach (providing 250,000 square
feet of dry recreational beach area) stabilized by 4 rock groins, a rock
revetment (crest elevation 15 feet and 1,200 feet long), and a 200-foot Tlong
jetty groin near the Wailoa River.

Plan B (Figure 12) or the Shore Protection Plan, consists of the construction
of a 3,500-foot long rock revetment (crest elevation 15 feet).

Costs and benefits for both plans use 1984 price levels at 8-1/8 percent
interest.
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PLAN A

Description. This plan (Figure 11) uses a combination of techniques to protect
the shoreline and enhance recreation and the environment along the bay front.
It includes a surfing shoal stabilized by Longard tubes, a protective beach
stabilized by groins and a rock revetment. Table 2 shows the summary of
project costs of this plan. Table 3 shows the investment cost summary and
Table 4 shows a Summary of Costs, Charges and Benefits. Cost sharing is based
on a formula of 70 percent Federal and 20 percent local because of the
protection. of a public park and restoration of a public beach.

TABLE 2. PLAN A
SUMMARY OF PROJECT COSTS

Project Federal Non-Federal
Total Share Share

Project First Cost
— Imitial Construction Cost $6,978,0001/ $4,885,000 32,093,000
Engineering, Design, Sugervision

& Administration (E&D, S&A) 968, 0002/ 678,000 290, 000
Total Project First Cost 7,946,000 5,563,000 2,383,000
Periodic Nourishment Cost,

including E&D, S&A 1,126, 0003/ 788, 000 338, 000

Total Project First Cost
Including Periodic

Nourishment $9,072,000 $6,351,000 $2,721,000

Annual Maintenance
Maintenance 19,0004/ 0 19,000
Reconstruct Surf Shoal @ 25 yrs 5, 0005/ 0 5,000
Total Annual Maintenance ' $24,000 0 $24,000

1/ Includes 25% contingency
2/ Includes $200,000 for hydraulic model study
3/ Based on 10% nourishment of beach every 15 years

4/ Based on 1% of armor stone cost
5/ Annualized cost to reconstruct surf shoal

TABLE 3. PLAN A - INVESTMENT COST SUMMARY

First Cost (initial) $7,946,000
Future Nourishment (present worth) 163,0001/
Interest During Construction ' 498, 0002/
Total Investment Cost $8,607,000

1/ Based on 8-1/8% interest rate and beach nourishment at 15, 30, and 45 years
from construction.
2/ Based on B-1/8% interest rate and an 18 month construction period.
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TABLE 4. SUMMARY OF COSTS, CHARGES and BENEFITS - PLAN A

Project Investment Cost $8, 607,000
Annual Charges
—Tnterest and Amortization on investment 714,0001/
Operations and Maintenance 19,000
Reconstruct Surf Shoal @ 25 yrs. 5,000
Total Annual Charges $ 738,000
Annual Benefits
{From Supplemental Documentation, Economics) $1,266,000
Benefit-Cost Ratio 1.7
Net Annua) NED Benefits _ $ 528,000

1/ Interest and Amortization at the rate of 8-1/8% and based on an
—  economic life of 50 years.

Impact Assessment. The dredging of the offshore sand site and the construction
ortjons of this project would cause temporary impacts on water quality in the
ay. Design of the stabilizing structures for the surf shoal and beach would

require a model study to effectively reduce or eliminate sand loss.

Mitigation Requirements. None.

Implementation Resgonsibilities. The Corps would provide overall management
for impliementation and the County would be responsible for all Tlocal
requirements.

Cost Allocation. None.

Public Views.

Federal Agencies: No objections from USF & WS.

Non-Federal Agencies: The Parks Department, County of Hawaii, supports this
project.
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PLAN B

Description. This plan (Figure 12) requires the construction of 3,500 feet of
rock revetment on top of the existing rock revetment. Table 5 displays the
summary of project costs for Plan B, table 6 shows the investment cost summary
and table 7 shows the summary of costs changes and benefits.

Table 5. PLAN B
SUMMARY OF PROJECT COSTS

Project Federal Non-Federal
_Jotal Share Share
Project First Cost
Project Construction Cost $2,799,0001/  $1,400,000 $1,400,000
Engineering, Design, Supervision
& Administration (E&D, S&A) 336, 000 168, 000 168, 000
Total Projecf First Cost $3,135,000 $1,568,000 $1,568,000
Annual Maintenance Cost $23,0002/ 0 $23, 000

1/ Includes 25% contingency.
Z/ Based on 1% of armor stone cost.

TABLE 6. PLAN B - INVESTMENT COST SUMMARY

Total First Cost $3, 135, 000
Interest During Construction 196, 0001/
Total 'Investment Cost $3,331,000

1/ Based on 8—1/8% interest rate and an 18 month construction period.

TABLE 7. PLAN B - SUMMARY OF COSTS, CHARGES AND BENEFIT

Project Investment o $3,135,000
Annual Charges o ,
Interest and Amortization on Investment $§ 260,0001/
Operation and Maintenance 23,000
Total Annual Charges $ 283,000
Annual Benefits $ 22,000
Benefit-Cost Ratio 0.1
Net Annual NED Benefits NONE

1/ Interest and Amortization at the rate of 8-1/8% and based on an economic
life of 50 years.
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Impact Assessment. No significant impacts due to construction of new rock
revetment anticipated.

Mitigation Measures. None.

- Implementation Responsibiiities. The Corps would qrovide overall management
for implementation and the State and/or County would be responsible for all

‘Tocal requirements.

Cost Allocation. None.

Public Views.

Federal Agencies: No objections.

Non-Federal Agencies: This plan is not supported by the County of Hawaii.

EVALUATION OF FINAL PLANS

PLAN A (FIGURE 11). This plan has a benefit-to-cost ratio greater than unity
= 1.7). would provide .adequate shoreline protection and would
significantly improve the recreational opportunities in the Hilo area.
PLAN B (FIGURE 12). This plan has a benefit-to-cost ratio less than unity
= U. 1} and should provide adequate shoreline protection.
Table 8 shows the breakdown of the benefits attributed to these plans. The
Computations are based on a 8-1/8 percent interest rate on a 50-year project

life. The Froject base year 1985 is when benefits are expected to begin
accruing. Figure 13 shows the economic benefits compared with project costs.

TABLE 8. COMPARISONS OF AVERAGE ANNUAL BENEFITS (§)

Benefit Plan A Plan B
Savings in Highway
Maintenance and Repair § 22,000 $22,000
Recreational Benefits 1,244,000 0

$1,266,000 $22,000
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Costs for construction were estimated at October 1984 price Tevels. Table 9
shows the summary of costs and benefits for the alternative plans,

TABLE 9. SUMMARY OF COSTS AND BENEFITS ($) a
Plan A Plan B
Total Project First Cost $9,072,0001/ $3, 135,000
Federal First Cost 6,351,000 1,568,000
Non-Federal First Cost 2,721,000 1,568,000
Average Annual Project
Costs _+ Average
Annual 0O8&M ' 738,000 283,000
Average Annual Benefits 1,266,000 22,000
Net Annual NED Benefits 528,000 NONE
Benefit-Cost Ratio 1.7 0.1
1/ Includes Periodic Nourishment
Ratjonale for Designation of National Economic Development (NED) Plan.
Plan A would be the NED plan because it has net annual NED benefits of $528,000
and a benefit-to-cost ratio of ‘1.7. Plan B has no net benefits.
TRADE-OFF ANALYSIS
Plan A makes net contributions to the national economic development (NED),
environmental quality (EQ), regional economic development (RED) and other
social effects (0SE) accounts. Plan B makes a net deduction from NED and has
no positive effect on EQ, RED, or OSE. Figure 13 shows the relationship
between the area of the dry sand beach, the project first cost and the annual
recreational benefits. The following data were used to develop the figure
which indicates the optimum beach area tg¢ be 250,000 square feet,
Size of Beach vs Initial First Cost
~ Size of Beach (sq. ft.) Initial First Costl/
125,000 $7,123, 0002/
250,000 (Plan A) 9,072,000
350,000 10, 142, 0002/
1/ Includes 25% contingencies and E&D, S&A, and periodic nourishment,
2/ Developed based on Plan A.
Size of Beach vys Average Annual Recreational Benefits
Size of Beach (sq. ft.) Avg. Annual Benefits
165, 000 $ 934,000
185,000 1,035,000
207,000 },}03,808
225,000 43,00 ;
250, 000 1,176. 000 el
350, 000 1,207,000
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Table 10 displays the existing and future resource conditions in the Bayfront

- study area without the implementation of the alternative plans. The table also

shows the problems and opportunities at the Bayfront.
Table 11 displays the alternative measures which were not developed into plans.

Table 12 displays reasonable alternatives including those required by the
National Environmental Policy Act.

Table 13 shows existing or planned Federal and non-Federal projects or

facilities having significant economic, environmental, or physical interactions
with the recommended plan together with a discussion of these interactions.
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PLAN SELECTION

Plan A was selected as the final plan because it fulfills all of the project
objectives by contributing to economic development, recreation and
environmental quality. It provides the greatest net NED benefits.

SELECTED PLAN DESCRIPTION

Components
The selected plan includes the following components (Figure 14):

a. Construction of a stabilized surfing shoal.

b. Construction of a stabilized protective beach.
c. Construction of a rock revetment.

The plan has three distinct features.

a. Artificial Shoal. This structure restores the former beach area and
stabilizes 3t with the use of longard tubes. It will prevent overtopping of
the Bayfront Highway. A shoal was chosen for this 500 foot section (stations
0+00 to 5+00) of the project in order to take advantage of higher wave
conditions at this location. The shoal would create a wet beach which would
significantly restore the opportunity for the traditional native Hawaiian
sport of surfing. This also would be a relatively safe place to surf for
beginners. Dry beach users would take advantage of this area since part of
their attraction to the beach will be the multiple water sport opportunities
available. These include swimming, sunbathing, surfing, canoeing and
fishing. The artificial shoal is an integral part of the overall project
because it restores and enhances surfing use at the bayfront. The first cost
of the shoal is less than the dry beach restorations (the shoal must be
replaced midway through the project 1ife). This is due to the lesser cost of
longard tubes as stabilizing structures and also because a Tesser volume of

sand is required.

‘The use of longard tubes was felt to be justified here because their use below

mean lower low water and the short reach involved. The actual cost of the
longard tube system is slightly less per 1ineal foot over the project's 50 year
1ife than is a rock revetment. The use of sand-cement mixture to stabilize

the tube if the fabric fails is intended to prolong the useful life of the
shoal to equal or exceed the 25-year replacement point. Benefits are obtained
by enhancing the recreational opportunities for surfing at this location.
Specific monetary benefits have not been taken however.

b. Dry Beach Restoration. Restoration of the beach was chosen in order
to provide recreation benefits as well as benefits from the prevention of
highway overtopping. A combination of groins and sand replenijshment from a
convenient offshore source was designed in order to provide stable structures
for sand retention over the 2,000' reach (stations 0+5 to 0+25). Rock was
chosen over the stightly less costly sand-cement filled bags to construct the
groins. This decision was made because of the construction problems associated
with sand-cement filled bags. Similarly, construction of a perched beach more
extensive than surf shoal using longard tubes was rejected because of the high
risks of damage to the the long length of the tubes from pounding waves,
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debris or vandalism. A groin is included at the eastern end of the beach to
capture and prevent the new sand used to construct the beach from forming a
sand bar in the Wailoa River. This groin is an jntegral part of the project
because it functions to provide sand to be used for periodic nourishment. It
also will prevent shoaling of the Wailoa River.

Groins have been designed to minimize, not completely stop, sand bypassing.
The nature of this beach system is such that sand movement occurs both
longshore (typically to the east) and onshore-offshore (during the severe
storms). The best professsional judgment using the resuits of field
investigations of currents, waves and sand movement is that groins would be
better than detached breakwaters for stabilizing the shore.

c. Revetment. A revetment constructed of rock was chosen as the means of
protection for the 1200 feet between stations 25+00 and 37+00. The revetment

. would protect the fishing and hiking path along this reach of the project as

well as the highway. This is an integral part of the entire plan in order to
maintain maximum public access between all recreational facilities, parking,
restrooms and showers.

d. Periodic Nourishment. Up to 25,000 cubic yards of sand would be
required every 15 years to mourish the beach. The groin at the east end of
the bayfront beach functions as a sand trap to provide a partial source of
sand for periodic nourishment. Nourishment is a more economical erosion
protection measure than retaining structures such as revetments or detached
breakwaters. Nourishment is an integral part of beach stabilization and shore
protection.

Operation and Maintenance

Operation and maintenance of the stabilizing structures and revetment is
estimated to cost $24,000 annually. The shoal would be replaced after 25
years..

Accomplishments

Plan A provides adequate shoreline protection and the best use of the Hilo
Bayfront.

The surfing shoal and the protective beach would enhance the recreational
oggortunities in the Hilo area. The protective beach would add over 5 acres
8 82,000 sq ft) of much needed dry recreational beach area to the existing

.84 acres.

The rock revetment would protect the shoreline in the area not protected by
the surfing shoal or the protective beach. Sand trapped by the eastern most
groin would be used to nourish the beach.
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Summary of Economic Effects
SELECTED PLAN - (PLAN A)

Total Project First Cost V/ $9,072,000
Annual Maintenance 24,000

Benefit-Cost Ratio 1.7
1/ Including periodic nourishment
IMPLEMENTATION
The following is provided for informational purposes only since Federal

implementation is not warranted: for the Bayfront project at this time.

Institutional Requirements

Traditionally, following authorization by Congress, the Honolulu Engineer
District would perform final preconstruction engineering and design work. The
District would administer construction. The Department of Parks and
Recreation, County of Hawaii is the local sponsor and responsible
administrator for the Bayfront Park and its facilities.

Federal.and Non-Federal Responsibilities

Local government would be responsible for maintenance and repair of the
project. The Federal government would be responsible for construction of the
project and periodic nourishment of the beach subject to the cost sharing
provisions stated above.

Views of the Sponsor

The sponsor approves of the plan and has submitted a letter of intent
(Figure 15).

Summary of Coordination, Public Views and Comments

A draft Survey Report and EIS was circulated for public review and comment in
April 1983. A public meeting was held in Hilo on 25 August 1983. Comments
were favorable towards Plan A and no adverse comments were received., See the
comments section of the EIS for a detailed discussion of comments received
during the report's public review.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The existing shoreline at the Hilo Bayfront is relatively stable except at the
Wailoa River end (the eastern end) of the beach where substantial accretion
has been occurring. The stability has been established because of the exist-
ing revetment which was constructed and is being maintained by the State
Department of Transportation for the purpose of protecting the Bayfront
Highway. This revetment and highway were built over the natural beach
backshore in the alignment of the railroad track which was first built in
1903, but destroyed during the 1946 tsunami.

The maintenance and repair costs to the highway because of storm wave damages
are estimated to be $22,000 per year based on the information provided by the
County of Hawaii and the State Department of Transportation. The benefit of
constructing a shore protection project at this location would be the reduction
of these costs. An ancillary benefit would be an added value of newly created
recreation at the site. In this case, recreation benefits have been estimated
to be 31,244,000 per year for Plan A, Recreation opportunities are projected
to be largely for local residents and assume that the beach would be used less
than 30 percent of the time because of weather conditions in Hilo. The
projection also holds hotel rooms constant at 1980 levels with a 40 percent
occupancy rate. It is a conservative projection based on several recreation
studies by State and County agencies.

Plan A, which provides for recreation, would cost $9.1 million with a benefit
to cost ratio of 1.7. The recreation benefits are 98 percent of the total
benefits. This plan is feasible from the standpoint of econumics, engineering
and environmental effects.

Plan 8, which does not provide for recreation, would cost §3.1 million wigh a
benefit to cost ratjo of 0.1. Therefore, Plan 8 is not economically feasible
because it's average annual cost exceeds the estimated annual benefit.

Plan A is feasible by virtue of it's large recreation benefits to be obtained
through the creation of a beach which serves to protect the highway from
overtopping waves and subsequent damages. Because of the creation of beach
extension beyond the approximate historic shoreline, Plan A does not meet the
intent of the Congress which was expressed in Committee reports in 1956
(Public Law 826, 84th Congress; 70 Stat. 702) which stated in part: "...the
Committee believes that the intent is to restore lost lands rather than to
create new lands...." (House Report No. 2544 and Senate Report No. 2691).
Moreover, it is the policy of the Administration insofar as recreational
opportunities are concerned, to rely on the private sector to provide public
services whenever possible.

Based on the evaluation and findings, the District Engineer believes that
sufficient investigations have been made, and information on the environmental,
social, economic and engineering aspects of the alternatives considered have
been reviewed. The District Engineer has also reviewed the intent of Congress
regarding shore protection and preservation, and program policies of the
Adninistration. In light of the study findings, the District Engineer
concludes that a project at the Bayfront Beach lacks Federal interest and that
further Federal involvement is not warranted.
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Recommendations

Due to the lack of Federal interest, I recommend that no Federal action be
taken at the Hilo Bayfront Beach. However, because a plan exists which is
technically and economically feasible, and environmentally acceptable, I
further recommend that this report be made available to local interests and
interested parties for their information and possibly project implementation.

W enks
Colonel, Corps O gineers

District Engineer
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FINAL
ENVIRONMENTAL IMPACT STATEMENT
BAYFRONT BEACH SHORELINE IMPROVEMENTS
HILO AREA COMPREHENSIVE STUDY
The responsible local cooperating agency is the State of Hawaii Department of
Land and Natural Resources, Division of State Parks, Outdoor Recreation and

Historic Sites.
The responsible Jead agency is the US Army Engineer District, Honolulu, Hawaii.
The US Fish and Wildlife Service is a cooperating federal agency.

Information, figures and displays referred to in the main report and appendices
are incorporated as a part of this Environmental Impact Statement.

Abstract: As part of the continuing Hilo Area Comprehensive Study, the need
to protect the Bayfront Beach from eroding, and the improvement of recreational
opportunifies were investigated. - Several alternatives were considered, but
oniy two were studied in detail. Plan A was selected as the National Economic
‘Development Plan because of jts more favorable benefits. It is also designated
. the Environmental Quality Plan because of the creation of new recreational
features which are part of the Plan. There is no nonstructural plan which

will fulfill the objectives of the study. No significant adverse

environmental impacts are anticipated.

~ The Notice of Availability of the.FEIS is expected to be published in the
. Federal Register by the Environmental Protection Agency on ,
‘7]984, If you have comments, send them to the District Engineer so they are
- received not later than 30 days after the date of publication.

Liflyou would like further information on this environmental impact statemeht,
"p]ease-contact:

Dr. James E. Maragos, Chief

Environmental Resources Section

US Army Engineer District, Honolulu
Building T-1 .

Fort Shafter, HI 96858 ' !
Phone: (808) 438-2263
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1. SUMMARY

1.1  MAJOR CONCLUSIONS AND FINDINGS. Two plans were evaluated in the Hilo
Comprehensive Study, Bayfront Beach Shoreline Improvements Study. These Plans
were Plan A - Recreational Enhancement Plan and Plan B - Shore Protection Pian.

TABLE 1. PLAN FEATURES

Plan A Construct a surfing shoal, & protective beach (250,000 square
feet of dry beach) stabilized by 4 rock groins, a rock
revetment 1,200 feet long with a crest elevation of 15 feet
and a 200-foot long groin near the Wailoa River (F1gure 1 -
Main Report). : _

Plan B Construct a 3, 500-foot long rock revetment with a crest

. elevation of 15 feet (Figure 12 - Ma1n Report).

Plan A is designated the National Economic Development Plan because of its
greater overall benefits.

; There is"no Nonstructural Plan.

P]an.A is designated the Envir@nmenta] Quality Plan since it enhances

' recreatjonal opportunitjes in the project area.
.j;iNo wet}ands or prime_agricuifura] Iands arevinvo1ved.
: ijﬂf  fﬁéuBa;ffénf Beach iS‘fn a flo?dplain and a high tsunami haZard'aréé;
:f':fhe H110 Ereakwéter, Hilo Iron Works and the Wailoa River Bridge are e]igib]é
: ‘for 1nc1us1on to the National Register of Historic Places. Neither of'the'

'p]ans will have an adverse 1mpact on these structures.

9. AREAS OF CONTROVERSY. None.

1.3 UNRESOLVED ISSUES. None.

1.4 RELATIONSHIP TO ENVIRONMENTAL REQUIREMENTS. (See Table 2).

EIS-1



TABLE 2. RELATIONSHIP OF THE PLANS TO ENVIRONMENT PROTECTION
STATUTES AND OTHER ENVIRONMENTAL REQUIREMENTS (CONTD)

State and Local Policies _ glég_g Plan B
State Conservation District Use :

Application Permit (See Section 6.2) NA NA
County General Plan - Ful Full
State Land Use Law L Full Full

Required Federal Entitiements (Permits)

None required

_NOTES:

a. Full (Full Compliance). ;Having met all requirements of the:statute,
Executive Order or other environmental requirements for the current stage of
planning (either pre- or post-authorization).

b. Partial (Partial Compliance). Not having met some of the requirements
that normally are met in the current stage of planning. Partial compliance
entries should be explained in appropriate places in the report and/or EIS and
referenced in the table.

c. Non-Compliance. Violation of a requirement of the Statute, Executive
Order, or other environmental requirement. Non-compliance entries should be
explained in appropriate places in the report and/or EIS and referenced in the
table. : ' ' '

~d. N/A (Not applicable}. No requirements for the statute, Executive
~ Order or other environmental requirement for the. current stage of planning.

- 2. NEED FOR AND OBJECTIVES OF THE ACTION.

o241 STUDY AUTHORITY.. The study of Bayfront Beach Shoreline Improvements is
_conducted.under Section 144 of the Water Resources Development Act of 1976.
The Act authorizes a study of methods to develop, utilize and conserve water
“and land resources in the Hilo Bay area, inciuding the consideration of the
need for navigation facilities, for enhancement and conservation of water
quality and fish and wildlife, for environmental enhancement and for economic
~and human resources development. The recommendations shall be compatible with
other local comprehensive development plans and plans of other interested

Federal agencies.
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2.2 PUBLIC CONCERNS. Local residents as well as the State of Hawaii
Department of Transportation have long been concerned about the overtopping
and damage to the bayfront highway caused by storm waves and the ineffective-
ness of the existing revetment in some areas. Additionally, the need to
improve water related recreational opportunities in Hilo Bay has been
expressed during all the public workshops and meetings for the Hilo-
Comprehensive Study. Since it bégan in 1976, improvements to Bayfront Beach

~and the improvement of water: qual1ty in the bay have been major aspects of the_
"study. This report deals with the Bayfront Beach; bay water qua11ty is

covered in a separate report.
2.3 PLANNING OBJECTIVES.
a.  Protect the bayfront highway.

b. Enhance recreation.

1
i

¢. . Prevent shoaling of the Wailoa River mouth.

3. ;ALTERNATJVES, INCLUDING THE PROPOSED ACTION.

3.1 PLANS ELIMINATED FROM FURTHER STUDY.

Sand rep]en1shment w1th detached breakwaters. This alternative was

- el1m1nated because of excessive cost.

Sby Sand rep]en1shment w1th sand-cement filled bag gro1ns. This

'ﬁ?:falternat1ve was e11m1nated because the structure would not be resistant to
”ff_H110 Bay storm waves. -

;=-:é. Beach rep]en1shment a]one. Th1s a]ternat1ve was reaected because

. Jof excess1ve annua1 maintenance required to replenish lost sand.

d. Nﬁnstfuctura] P]an A feasible nonstructural plan could not be.

E 1dent1f1ed that would fulfill the objectives of the planning study.
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3.2 PLANS CONSIDERED IN DETAIL.

a. Plan A - The Recreational Enhancement Plan. This plan contains'é .
mix of structural means as well as beach replenishment to meet all the
objectives of the study. The beach would be replenished to a minimum width of
50 feet, stabilized by four rock groins providing 250,000 square feet of dry
beach. A 200-foot long rock groin would be constructed near the Wailoa River.
and a surfing shoal would be constructed near the Wailuku River (Figure 11 -

Main Report).

b. Plan B - The Shore P;otection Plan. This plan éonsists of the
construction. of a 3,500-foot Tong rock revetment with a crest elevation of
15 feet (Figure 12 - Main Repoqt).

- 3.3 COMPARISON OF ALTERNATIVE IMPACTS. (See Tabie 3).

TABLE 3.  COMPARISON OF ALTERNATIVE IMPACTS

Resource Base Condition . Plan A Plan B
Recreation
Beach Parks Mooheau Park , R
- erosion No effect No effect”
Bayfront. Park ' -
erosion : A Eliminates erosion Eliminates erosion
canoeing . No effect No effect s

BT sun bathing, wading - Provides 250,000 No effect
' sq ft more beach :
area

parking  May require more . No effect =
 parking in the - P
_future ‘
’ Wailoa River Park No effect . "

Liliuokalani Gardens
and adjacent areas

Coconut Island

Banyan Drive
shoreline

Reed's Bay
swimming
1"

1 n
Baker's Beach EIS-5



TABLE 3.

Resource

Recreation Beach
Parks (Contd)

Surfing

Fishing

.-ﬂ,Bp?ting'

f P

| G‘Natﬁf&]‘Hazards
“, Volcanic

© Tsunami

" Humpback Whale
gﬁ:{(Endangered)3

" Hawksbi11 Turtle
. (endangered) -

"L Green Sea Turtle:

S .. -(threatened)

" " Hawaiian Coot '
. _(endangered)

ndangered Species

Base Condition

Radio Bay
Radio Bay Park
Hilo Breakwater

Coconut Island area (1)
Wailuku River Mouth (3)

Tip of Hilo Breakwater
Hilo Breakwater

Shoreline areas

‘Wailoa River

shoaling
Radio Bay

Reed's .Bay

. High risk
-, Very high risk

" No critical habitat
‘in harbor, seasonal

migration of fshore

No critical habitat

in harbor.

No Criticaj habitat
in harbor

possibly foraging.

Two nests in Waiakea
Pond

EIS-6

Plan A

"

No effect

No effect on
existing surf
sites. Adds new
site near Wailuku
River

No effect

No effect

Groins will add
shoreline fishing
site and rocky
habitat

Reduce shoaling

No effect

No effect

No significant
effect

No effect

COMPARISON OF ALTERNATIVE IMPACTS (CONTD)

Plan B

No effect .

No effect on
existing sites

No effect = °

No effect

—gen

No effect

No effect

‘No significant

effect

No effect

in . . LT



TABLE 3.

Resource

Migratory Waterbirds
- Ducks

Estuaries
Waiakea Pond
Wailoa River
Wailuku River

Terrestrial Area

- Marine Resources

- Blonde Reef

'Baﬁfront Beach

Cbconut‘Isléhd
Reef

Fishery Resources

e Nater Quality

Base Condition

Winter population in
Waiakea Pond.

O.Qi acres. of beach

16% coral cover,

- 220 acres

Sand/silt bottom,

“No habitat diversity

- 10% coral cover

Recreational value Tow.
Number of fish species
Tow

Turbidity

High nutrients

High salinity gradient

High turbidity, high

nutrient concentra-

tion

High sedimentation

Pol]uﬁion discharges
terminated.

EIS-7

Plan A

5+ acres additional

.beach created

No effect

COMPARISON OF ALTERNATIVE IMPACTS (CONTD)

Plan B

2 acres rocky inter-

tidal and subtidal
habitat created.

No effect

No long-term effect
1
No effect

Temporary turbiditj
increase during

.construction.

"No effect on sedi-

ment quality, may
reduce sedimenta-
tion rate 1in inner
harbor. w

No lbng—
term effect

No effect

No effect R

No'efféct on ..
- sediment '

quality, may
reduce sedi-

- mentation -

rate in

inner harbor.

No pollution dis-
charges.

No pollut{dh
discharges.



TABLE 3. COMPARISON OF ALTERNATIVE IMPACTS (Contd)

Resource Base Condition Plan A Plan B
Sediment Quality Sediments contami- No change No change

nated with Arsenic,
PCB and Pesticides.

Historic Properties

Hilo Breakwater Hilo Breakwater No effect, adds No effect
eligible for inclu- groins to harbor
sion to National vista
Register of Historic
Places.
Discharge of Fill or Not applicable 16,500 cy of stone 29,000 cy
Dredged Material for the groins and  of rock. for
revetment the revet-
: ment

255,000 cylof sand
for beach replenish-
ment - and surf shoal

4. . AFFECTED ENVIRONMENT.
- 4.1 - PHYSICAL SETTING

1aQ The Hawaiian Islands are centrally located in the North Pacific

'_"Ocean ‘The.eight islands form a 400-mile-long arc at the southeastern end of
'.: "jthe arch1pe1ago and’ constitute 6,500 square miles of land area. The Island of
“*,iHawa11, ‘the ]argest of the Hawaiian Archipelago covers an area of over 4,000

.. square. ‘miles. The island has been forming for the past 800, 000 years through

lf,?fﬂvolcan1c activity, which is st111 taking place.

.‘t,"“bL; The p1ann1ng area is 10cated on the shore of Hilo Bay, on the
.,fw1ndward northeast coast, and fronts the town of Hilo, the island's largest
- city, maJor port. and county seat. The wave climate at the project site is

fexp1a1ned in deta11 in Support1ng Documentat1on - Eng1neer1ng, Investigations
!and Des1gn '

e . - EIS-8
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c. Natural Hazards.

(1) Volcanic Hazards. Hilo is located in a high risk volcanic area
exposed to lava flow threats, earthquakes and subsidence. The risk generally
decreases with distance from the northeast rift zone of Mauna Loa voicano.
During the past 15 years the island of Hawaii has experienced 11 earthquakes
with Richter magnitude ratings of 6 or more. The 1975 earthquake resulted in
an estimated $4 million dollars of damage island wide. Most lava flows from
Mauna Loa have stopped short of the Hilo suburbs including one in 1984.

Public fears of volcanic damages and losses are still significant..

(2) Riverine and Tsunami Flood Hazards. Hilo is subject to riverine
.f1obding principally due to high intensity rainfall and surface runoff in
undefined drainage ways. The flood prone .areas are located within the Alenaio
Stream floodplain, which is a tributary to the Wailoa River. Hilo is also
subject to tsunami flood hazards. The tsunamis of 1946 and 1960 were
particularly -destructive resulting in the loss of 234 lives and about $52-
million in property damage. After the 1960 tsunami, vulnerable waterfront
areas were rezoned to open space, such as the Bayfront and Wailoa River Parks,
and structural design regulations were imposed in order to reduce tsunami '
damages. . The Bayfront Beach area is located within the tsunami flood hazard .
area.

_ d. Estuaries. Reed's Bay, Waiakea Pond, Wailoa River and Wailuku River
are estuaries within the Hilo Bay and Harbor area. Approximately 1000 mgd of
freshwater is discharged into the harbor from the tributaries and springs.
.'The‘estuariéé are_important recreational fishing areas within the bay and are

"._;f.planned for open space. Reed's an, Wailoa River and Waiakea Pond are planned

by the,1oca1‘governmen; for park use, and. the Wailuku River is planned as'a
~ natural wilderness area.

" e. Mater Quality.

(1) Hilo Bay inside the breakwater is classified as an embayment
with Class A ‘waters according to the State of Hawaii water quality standards
of 1979.. 1t is the objective of this class of waters that their use for
recreational purposes and aesthetic enjoyment be protected. There are nine

EIS-9



parameters whose standards are applicable to Hilo Bay. The geometric means of
three parameters did not meet State standards, and three others exceeded the
maximum values specified in the standards during the 1980 study done for the
Corps by M&E Pacific, Inc. (Table 4).

(2) In general, water inside and outside the breakwater 1is
vertically stratified due to the discharge of ground and riverine water into
the -ocean. The salinity gradient inside the harbor is greater than that
outside due to the reduced mixing behind the breakwater. The depth of the
freshwater layer in the bay sometimes reaches 20 feet indicating that although
mixing is occurring between surface.and bottom layers, it is not sufficient to
reduce the salinity gradient. The depth of freshwater on Blonde Reef
sometimes reaches 10 feet inside the breakwater. The primary water column
.'m1x1ng forces are wind and occassional ship traffic. Nutrient concentrations
and suspended solids and turbidity vary with the volume of surface runoff and
groundwater discharge entering the bay. Fecal strep bacteria tend to survive -
longer in. the bay due to the freshwater layer in the bay than other areas in
the State. -Chlorophyll-a concentrations vary with water turbidity, 1ncreas1ng
during periods of low riverine flow and decreasing during periods of high
flow. Nater temperature in the surface layer is warmer than the bottom layer
" due to solar heating, but is colder near the source of groundwater d1scharge

During periods of low freshwater discharge, solar heating can warm the bottom
" layer because the depth of the freshwater layer is reduced.

-

" f. Sedimentation and Sediment Quality. Most of the sediment in Hilo
Bay consists of silty-clays. The low wave energy environment behind the
" breakwater allows much of the water-borne sediment to settie out in the harbor

"-and:on-Blonde Reef where the sediment is smothering and destroying the reef

ecosystem. The rate of sedimentation may be slow based upon the frequency of
maintenance dredging in Hilo Harbor--once every ten years. In 1977, about
54;000 cubic‘yards‘of material was removed from the harbor during the
majntenan¢e cycle and the material was disposed of by ocean dumping at the EPA
approved Hilo ocean disposal site. Historically, about 35,000 tons of silt ¢
per year .were deposited in the bay from the Wailuku River; that quantity may |

be less now than in the past, because a 1881 lava flow covered up erodible

s0ils within the Wailuku River drainage basin and the discharge of 20,000 tons .

of sediment a year from the Wainaku Sugar Mill was terminated in 1976. Based | .

EIS-10



upon sediment analysis by the State Department of Health, Hilo Bay sediments

~are contaminated with arsenic, PCB and chlordane. Arsenic trioxide was
discharged into Waiakea Pond by the Canec Plant during the 1930's to the
1960°'s and served as a wood preservative and termicide. The PCB's probably
orginated from the Shipman Power Plant near the Wailoa River. Chlordane
probably occurs due to agricultural activities and use as a termicide in home
construction in Hilo. -

TABLE 4. COMPARISON OF AMBIENT WATER QUALITY OF
HILO HARBOR WITH WATER QUALITY STANDARDS
(Adapted from M&E Pacific, Inc. 1980)

1
1

% Geometric Mean

P - , _ © Ambient Water Water Quality State Water Quality

_ Quality Storm Period Geometric Maximum

Parameter (Mar-Jun ]980) Mar 18 1980 Mean Value

pH - . 8.12 7 86 * *
Temperature (°C) 23.4 21.6 *k *%
Dissolved Oxygen (mg/1) 7.07 7.61 kokk Lk
Suspended Solids {mg/1) 7.9 - 18.7 25 ‘ 50
Turbidity (NTU) , 1.55 ' - 7.42 1.5 - 5.0
Total Kjeldahl ‘ : : o :
Nitrogen (Ug N/1) 166.3 232.1 200 500

Nitrate + Nitrite : ' o '

.. "Nitrogen (ug N/1) - 19.7 34.9 8.0 35
. Chlorophyll-a (ug/1) 0.79 - - 1.5 8.5
r-Total Phiosphorus (ug/1) 30.0 - 17.8 25.0 75.0

R +5 from 8.1 - -
n Rk - Not more than 1°C from amb1ent conditions
ﬂ__*** Not less than 75% saturation

.. TABLE 5. CONTAMINANT CONCENTRATION IN HILO HARBOR SEDIMENTS

. Total Arsenic concentration, Range from '33-104 ppm -
PCB concentration: a mean value of 200 ppb
| ] Ch]ordane concentration:  a range of values of 2-84 ppb

~Source: State of Hawaii 1978
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Tests of crab and fish tissue indicate that arsenic and PCB are not bioccon-
centrating in the tissue. Fish viscera contained chlordane residue in
concentrations 3-4 times higher than the flesh, where concentrations ranged
from 80-160 ppb.

g. Air Quality. Air quality in Hilo is good, lacking major industrial
emissions. The sulfur dioxide concentration in 1980 was less than 5
micrograms per cubic meter. Volcanic gases, agricultural fires, sugar mills,
aircraft and automotive engines and the power plant are the only major sources
of air pollution in the Hilo area.

h. Noise. Hilo is a quiet urban area with the exception of aircraft
landing and taking off from Hilo Airport. The aircraft landing pattern takes
aircraft over the bayfront area. The Hilo Bayfront in the study area is
'bordered by a two 4-lane wide State Highway (Kalanianaole Avenue), but traffic
‘;iﬁ;QSpal1y light except in the mornings and evenings on weekdays. Noise
levels are believed to be usually less than the sound of surf breaking on the
_beach and rocks.

4.2 SIGNIFICANT RESOURCES. The significant resources identified by Section
12229f Public Law 91-611 (River and harbor Act of 1970) were considered in the
following discussion:

" a. Human Resources and Activities.

T (1) Hilo Community. Hilo is the capital and business center of the

~ _County of Hawaii. The 1980 population of Hilo was 35,269 (State of Hawaii,

| _1982), and: continues to grow at a slow rate in comparison to the Kona

© (western) side of the island. Hilo is considered a mildly depressed area with
. disproportionately higher unemployment than the State and one of the lowest

~ visitor counts jn a State in which tourism is a major industry. Hilo's
princiﬁal industry is sugar production, which has been stable but not
"gfowing.\-The principal employers in Hilo are government, services and

trades. The city of Hilo is situated along the shoreline of Hilo Bay and is a

-
i

B
-la
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fully developed urban area. A University of Hawaii campus 1is located in the
city together with the main county hospital, modern shopping centers and a
variety of other commercial establishments. -Hilo Harbor is the principal
port-of-call and handles most of the cargo, agricultural and petroleum
shipments in the county. ‘

_ (2) Land Use. The Hilo Bay shoreline is developed park open space
as a result of local land use zoning in the tsunami hazard area. The developed
nature of the shoreline and the high urbanized nature of the-area precludes
significant vegetation and - wildlife habitats, except in Waiakea Pond and
Wailuku River. The Hilo Community Development Plan recommendsthe elimination
of Bayfront Highway, widening and realigning Kamehameha . Avenue, and the : ©
restoration of the Black Sand Beach along Hilo Bay. This would provide
park/open space throughout most of the Hilo shoreline.’

- (3). Recreation. Recreation occurs all along the bay shoreline of -

- the study area. Mooheau and Bayfront beach parks extend along the bay -
shoreline. from the Wailuku River to.the Wailoa River. There is both .boat
berthing and open space recreation in Wailoa River Park. -Liliuokalani Gardens
and Coconut Islands provide open.space along the Waiakea Peninsula. Radio Bay
is used for berthing of recreational craft and the Radio Bay Park provides

; additional ‘open space within the harbor area. Hilo Breakwater is a popular
fishing site, despite signs warning fishermen of the hazardous conditions on
‘the breakwater. The breakwater is frequently overtopped during high surf
cpnditibns, and .waves can sweep fishermen from the breakwater. Recreational
“,'fiéhing'is the most significant:retreatiohal-activity in the bay. Fishermen

. yse every location in the bay as a fishing site, including the harbor

 ,\faci1ities;“the-abutments-of the Wailuku River Bridge and the adjacent
fshbfe1ine‘revetment.. Boating and canoeing are also jmportant recreational

" ‘activities. together with wading. Swimming is not a major recreational ‘

}éétivity, possibly due to the hﬁgh1y turbid waters, and the trash in the water
and on the shoreline. Five surf sites jn the bay were identified by Kelly,

°1981.. Few surf sites exist in the Hilo and Puna regions of the Big.Island:

outside of Hilo Harbor. The Kalapana-Pohoiki area is the only other popular -

 surfing area.  Surfing is a popular recreational pastime but surfing

" opportunities are Timited on the Big Island.

EIS-13



(4) Historic Resources. The Hilo Iron Works and the Wailoa River
bridge are the closest structures to the study area which have been declared
eligible for the National Register of Historic Places. Neither are in the
project area. Research by the Corps'’ archaeclogical technician determined
that there are no historic resources at Bayfront Beach.

b. Natural Resources

(1) - Marine Resources. The two important marine areas within the
bay are the areas with the greatest coral cover, Blonde Reef (16% coral cover)
_and.Coconut Island (10% coral cover). Both the live and dead coral mass on
glonde Reef and at Coconut Island provide habitat for a variety-of reef fish
. important to recreational fishing in the bay. Commercial fishing in the bay
has declined, but the sale of the catch occurs at Suisan Harbor. and fish
market at the mouth of the Wailoa River. Fishermen suggest that fish stocks
are declining due to over-exploitation, sedimentation. and chemical poilution.
However, exact factors affecting fish abundance have not been determined,
aithough, high water turbidity reduces spear fishing success and sedimentation
can bury fish shelter and food resources reducing the amount of nearshore fish
habitat. MNehu {tuna fishing bait fish) resources have declined and are
insufficient to support a fishing fleet. Presently, principal nehu catch
areas are located within the commercial port.

(2) Migratory waterbﬁrds. During the winter season, migratory
“ducks are freguently seen in Waiakea Pond, but not along the Bayfront Beach.

(3) Endangered Species. The endangered humpback whale seasonally
- migrates through waters outside of Hilo Harbor. The whales begin to appear .in
Nbvgmher-and leave the islands by the end of June. The greatest number of

- . whéies in the islands appear during February and March. The National Marine

Fisheries'ServiCe indicates that no whales have been sighted inside Hilo .

. Harbor; although there have been consistant sightings in Hilo Bay. Data .
indicate that the whales concentrate at Upolu Point in northern Hawaii, and
suggest that the Hilo Harbor area is not a major calving, nursing and breeding
area in the Hawaiian Islands. The endangered hawksbill turtle and the.
threatened green sea turtles have been observed in Hilo Harbor, but no nesting
grounds exist in the harbor and no seasonal aggregations in the harbor have .
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been reported. The turtles are also reported by the US National Marine
Fisheries to forage along the entire coastline from Hilo to Kalapana.

5. ENVIRONMENTAL EFFECTS.

5.1 PHYSICAL EFFECTS

a. The proposed project will not affect the wave climate or current
patterns.near the project site or elsewhere in Hilo Bay. It will reduce the
shoaling at the mouth of the wa11oa River.- - |

b. - If the Hilo Breakwater is modified, the current patterns along the
Bayfront may change slightly, slowing the long- ~shore transport of material’
entering the Bay from the wa11uku River. Th1s situation would “further reduce
the shoaling at the mouth of the Wailoa River. Both of the alternatives '

‘considered in this study would provide the desired protect1on to the Bayfront

area regard1ess of a modification to the H110 Breakwater.

c. -Natural Hazards.

(1) Volcanic Hazards. Neither of thie plans increase volcanic

' hazard risks: g

(2) Tsunam1 and R1ver1ne Flood Hazards. Ne1ther of the p]ans

. sigh1f1cant1y effect r1ver1ne f1ood1ng or tsunami hazards.

- dl EStuaries}" Ne1ther of the plans’ involve work in the’ wa11uku River,

:'-Na1loa R1ver ‘or Reed s Bay estuar1es, nor w111 they have any effect on those
":estuar1es. . P : :

e."water'Oua1141.

~ (1) A1l plans involve dredg1ng and a temporary increase in water
turbidity as a result of dredg1ng. The impact js a cumulative impact which
adds' to ‘the stress already created by the influx of sediment from the

” tr1butar1es enter1ng Hilo Bay. Usually the color of the water returns to
nqrma1 within a day after each dredging operation, but transmissiometer and
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visual underwater observations indicate that fine sediments remain in
suspension longer obscur1ng underwater visibility. The duration of dredging
is ‘used as a gross indicator of the extent of turbidity change anticipated.
Neither of the plans affect the amount of sediment carried into the harbors.

(2) Sedimentation and turbidity stress related to dredging is
dependent upon the characteristics of the material being dredged, the type of
dredge used, and the strength of water currents in the area. The material to
be dredged from H110 Bay is expected to consist of sand, with few f1nes,
therefore, sedimentation and turbidity stress are expected to be much less
than from silty material. Use of a suction dredge, c]amshel] or dragline in
comb1nat1on w1th a barge have the potential of increasing suspended sediment
1oad turb1d1ty, and 511tat1on stress because water draining from the dredge
or barge can wash mater1a] back into the water. A suction dredge, piping
material d1rect1y onto land to a ‘settling basin results in less turb1d1ty and
' s11tat1on. Although turb1d1ty can induce stress to photosynthetxc organisms,
the effect is temporary as water clarity will return to ambient levels after
termination of dredg1ng. The period of stress may be long, depending upon the
Tength of time required to complete the dredging, and can be aggrevated by
_rainfall induced turbidity. Periodic rainstorms impart similar sediment
stress to H11o Bay because large amounts of sediments can be discharged from
the r1vers and streams entering the bay.

(3) Replenishment of the beach using the offshore sand source and
. p1p1ng the sand directly onto the beach will result in significant increased
f'turb1d1ty Since the offshore sand source ‘contains finer grained and more
g poorly sorted sand than the native beach sand, it is estimated that-up to 50%

.'“1 or. 125 ,000 cy of the rep1en1shment sand could be washed back into the bay.

. “Although the water may be highly turbid during construction, no Tong-term
' -adverse biological impacts are expected due to the depauperate nature of the
biota in that portion of Hilo Bay. The sediments being washed into the bay
'will be the same as those presently there, and the volume will be less than

odeurs natural]y from heavy storm runoff.

f. Sedimentation and Sediment Qua1ity. Neither of the plans will
-effect the rate of sedimentation nor the quality of the sediment in Hilo Bay.
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g. Air Quality. Neither of the plans will have a long-term effect on
air quality, however, if dry sand is used the dumping_and spreading of sand
for beach replenishment may create temporary dust clouds. In addition, there
will be an increase in vehicle exhaust emissions from the construction

equipment.

h. Noise Quality. Neither of the plans will have a long-term effect on
noise. There will be a temporary increase during the construction phase of
~ both plans due to the operation of: heavy equipment.

5.2 SIGNIFICANT RESOURCES

.a. Human Resources and Activities

{1) - Hilo Community. 'Modification of the Bayfront Beach area will
have no immediate direct effect on-Hilo; however, when the expected water
qgality improvements are realized, there will likely be a positive effect on
tourism.

(2) Land Use. No significant impacts.on land use.are expected as a
result of this project. No residences, farms or businesses will be affected,
~and the project will not cause a significant change in property values or
taxes. . As use of the new beach proposed in Plan A increases, "increased parking
spaces willlbe required, '

- (3) . Recreation.. Plan A will significantly improve the recreational
dppprtunitieS'for Hilo residents -and visitors. “Approximately 5 acres of new
beach will be created‘qnd the rock. groins will provide more fishing -sites for
" recreational fishermen. In. addition, surfing opportunities will be created. .-
“Plan B will not add to recreational opportunities, and will have no effect on
existing facilities or activities. . -

(4) Historic Resources. There are no historic resources in the

project area. The rock groins and jetty which are part of Plan A may have a
- minimal impact on the view plain of the Hilo Bay from some locations.
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b. HNatural Resources
(1) Marine Resources.

(a) Dredging sand in Hilo Bay will eliminate resident benthic
‘infauna within the dredged areas and will temporarily increase siltation and
turbidity stress in adjacent areas. Rapid recolonization of dredged and
stressed areas is anticipated because of the homogeniety of the habitat and
the relatively high mobility and tolerance of the fauna to sediment compared

to reef organisms.

(b) During dredging, an artificial feeding situation will develop
as predatory fish will exploit food resources displaced, exposed, or. stirred
'up by the dredging activities. This fish concentrating effect may attract
.fishermen to the area.. }

. {(2) Mignatory Waterbirds. - Neither of the plans will effect Na1akea
Pond where migratory ducks have been observed. R

+ + .(3) Endangered Species.
g "(e). Endangered.Humpback whale. None of the plans will affect the’
migratofy-routejof the humpback whale, or any critical whale calving, nursing

.or breeding areas in Hawaii.

(b) Endangered hawksbill turtle and threatened green sea turtle.

”zNe1ther of “the p1ans would affect turtle nesting areas or areas of turtle .

"?aggregat1ons in Hawaii. The p]ans would not eliminate forag1ng areas a1ong -

7-“f'?ffthe coast outs1de of HT]O Harbor, nor within Hilo Bay.

'"(c) Endangered Hawaiian Coot. Neither of the plans involves

";f7m0d1f1cat1on of Wa1akea Pond where the endangered Hawaiian Coot was reported

é‘-nestlng
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5.3 ADVERSE EFFECTS THAT CANNOT BE AVOIDED
"a. There are no significant 10ng-tefm adverse effects from the project.

b. Construction activities, including dredging or sand pumping will
cause a significant increase in turbidity and sedimentation, increased noise
and increased air pollution from dust and equipment exhaust.

¢. The sand dredging will kill the resident infauna from the sand site;
however, recolonization is expected to be rapid.

5.4 MEANS-TO MITIGATE ADVERSE ENVIRONMENTAL EFFECTS
. . , . . ) oo . - - o Lo

a. Hawaii State Regulations pertaining to construction activities will’
be followed to m1t1gate noise, air and water po]]ut1on eros1on and other
env1ronmenta1 effects. )

b. Silt retention devises will be used where practical.
6.  PUBLIC INVOLVEMENT

'_6 1 PUBLIC ‘INVOLVEMENT PROGRAM. - The public involvement program has cohsiete&
of meetings and workshops with the public at large, meet1ngs and workshops .
with members of the Federal, State, and County agencies, and the distribution
of various reports and documents resulting from studies conducted under the

" Hilo Area Comprehens1ve Study to'the pub11c and agenc1es concerned with the

‘ proqress of the study. 1In tota] 10 public meetings were held 1nc1ud1ng the ‘T
1n1t1a1 ‘pubtic meet1ng in 1976 and eight technical studles have been re1eased“

‘to the pub11c Tsunam1 hazards were the most frequent concern expressed by

Tihthe publlc -and the agenc1es, and beach restoration of the Bayfront beach was
‘the most frequent]y ment1oned recreational need.

5.2 REQUIRED:COORDINATIONI'-The'fo11dwing coordination Has been completed

" with the following agencies:
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a. Coastal Zone Management Act. A Federal Consistency determination
has been prepared by the Corps and concurrence received from the State of
Hawaii, Department of Planning and Economic Development, Coastal Zone

Management Office (Appendix C).

'b. State and County Approvals. The State of Hawaii, Department of Land
and Natural Resources, is responsible for obtaining all necessary 1oca1
permits and approvals and satisfying the requirements of Chapter 343, Hawaii
Revised Statues and EIS Regulations. '

c. Clean Water Act. A copy of the EIS and the Section 404(b)(1) and

Water Quality Evaluation (Appendix A) was sent to the Hawaii State,,Department
of Health for review and comment.on 1 March 1984. No comments have been received

- as of 24 ﬂay }984._

4. "Fish and Wildlife Coordination Act. The final US Fish and Wildlife

" Service Coordination Act report for this project dated December 1983 is

_'inc1uded as a‘parpiof Appendix D. The comments of the National Marine
" Fisheries Service are also included in Appendix D.

| e, Endangered Species Act. The comments of both the US Fish and
- Wildlife.Service.and the National Marine Fisheries Serv1ce on endangered

"f;fspeCTes are Tnciuded in Appende D.
| | i

. f Nat10na1 HistorTc PreservatTOn Act. A reconnaissance of the project

';'f?STte by the Corps archae010g1ca1 technTCTan did not reveal the presence of
'ﬂwh15t0r1c resources. The nearest known sites eligible to or listed on the
‘%jNatTonal RegTster of HTstor1c Piaces are located well outside the proaect area

'The State Historic PreservatTon Officer and the US Advisory Coucil on HTstorTc
"“PreservatTOn were so]1c1ted for review and they provided no comments.

63 STATEMENT RECIPIENTS. The following agencies and public-at-large were

g :.sent copTes of ‘the draft and final environmental statement and survey report.

- Federai Government

US Advisory Counc11 on Historic Preservation
Washington DC Office
Western Project Review Office
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Federal Government (Cont)

State

US Environmental Protection Agency
0ffice of Environmental Review
Region IX
pacific Islands Office

uS Army Corps of Engineers :
Coastal Engineering Research Center

US Department of Agriculture :

Institute of Pacific Islands Forestry
Soil Conservation Service . - .
Hawaii District Office
US Department of Energy
US Department of Commerce
Secretary of Environmental Affairs
National Marine Fisheries Service
Southwest Region Office
Pacific Program Office. . o
office of Coastal Zone Management
National Weather Service, pacific Region.
US Department of the Interior
Office of Environmental Review
US Geological Survey, Hawaii Volcano Observatory
Secretary Field Representative,‘Pacific‘Southwest Region
US.Fish and Wildl1ife Service ' ' e
Regional Office
pacific Islands Office
Endangered Species Coordinator
National Park Service . . S
office of Archaeological and Historic Preservation .
Interagency Archaeo1ogica1;5ervice S ‘ e
Arizona Archaeological Center. B A
pacific Southwest Region Office
Hawaii State Office A .
US Department of Housing and Urban Development - no comment .
US Department of Health, Education and Welfare S
US Department of Transportation
. Federal Highway Administrati
14th Coast Guard District
Cape Small, Hilo
~ Federal Maritime Commission

on - no-comment .-

Government

Goverhor George R. Ariyoshi.

‘Hawaii Congressional Delegation- -

'Department of Pianning and Economic Development - C]éaringhOuse

Department of Health ‘ )
" office of Environmental Quality Control . .
International Tsunami Information Center Lo

. Department of Land and Natural Resources -

State Historic preservation Officer -
Division of State Parks

Division of Fish and Game - -

Forestry and Wildlife Division

Land Management Division
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State Government (Cont)

Water and Land Development Division
Conservation and Resources Enforcement Division
Hawaii District and Agent
Board of Land and Natural Resources
Marine Affairs Coordinator
Department of Transportation
Highways Division
Harbors Division
Department of Accounting and General Services
Attorney General :
State Department of Agriculture
Board of Agriculture .
Public Utilities Commission
Hawaii State Library
Hawaii Island Branches
Department of Hawaiian Home Lands
Keaukaha School L
University of Hawaii :
Water Resources Research Center
Library '
Environmental Center
. -Hawaii.Institute of Marine Biology
Seagrant/Marine Advisory Program, Kona and Hilo Offices

County Government

Mayor Herbert T. Matayoshi

Hawaii -County .Council

Hawaii Legislative Delegation

Department of Parks and Recreation

Department of Planning

Planning Commission

Department: of Public Works'

Department of Research and Development
. Department of Water Supply

County Fire Department

Department of Civil Defense

.. /.Organizations

‘Big Island Resource Conservation and Development Council
Big Island Casting Club o
Association of Hawaiian Civic Clubs
Big Island Fish and Game Association
Conservation Council for Hawaii

_ Hawaii Island Chapter
Hale Consultants, Inc.

. Hawaii Audobon Society .
Hawaii Community College Library

-Hawaii Electric Light Co.
Hawaii Island Board of Realtors

‘Hawaii Island Chamber of Commerce

~ Hawaii Tribune Herald

Hawaiian Civic Club
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Orgonizations (Cont)

Hawaii Leeward Planning Conference

Hilo Transportation and Terminal Co., Inc.
Hilo Trolling Club '

Hawaiian Paradise Park Corp.

Hilo Saitling Club

Life of the Land

Kalapana Community Association

Hilo Downtown Improvement Association
Kailua Trolling Club

Kawaihae Trolling Club

Japanese Chamber of Commerce and Industry of .Hawaii
Kona Mauka Troller, Inc.
"Kona Yacht Club ™ =

Mark's Boat Works

North Hilo Community Counc11

Moku Loa Sierra Club Group

Matson Navigation Co. o

Puna Community Council

Suisan Co.

Save Our Surf - = .

Young Brothers Inc. |
“Wester Division Project Rev1ew, Lake P1aza South

Individuals

“Mr,- Alika .Cooper
‘Mr. Dan Pakele
-'Mr. Dave Soderland
Mr. Edward Bumatay
Mr. Herbert Mann
Ms. Lei Keliipio
Mr. Paul Friesema
6.4 PUBLIC VIEWS AND COMMENTS Letters of comment were received from
- Federal, State and local government agenc1es and private organizations and
,_ﬁndividuals. The letters frequent]y commented on ail phases'of the Hilo
Compreﬁensiue Study, ‘however, only comments specifically’ address1ng or
_ otherwise app11cab1e to the Bayfront Beach project are responded to in this
:__sect1on.A Letters conta1n1ng "No Comments" or statements of support are not _'
1nc1uded and some of the comments, a1ong w1th ‘the’ Corps responses, are '

reproduced in. Append1x E.

a. FederalwAgencies o
(1) Us Env1ronmenta1 Protect1on Agency

:'Conment. Appropr1ate procedures must be fo110wed 1f dredged .
material is proposed for ocean d1sposa1 at the EPA approved disposal site.
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Response: Ocean disposal is not planned at this time. If ocean
disposal is proposed, appropriate regulations will be follcwed.

Comment: The FEIS should discuss whether the sand trap would be
likely to collect sediments contaminated with arsenic, PCB's and chlordane
such as those of Hilo Bay. ‘

Response: The sand trap (groin) would trap the sand used for beach
replenishment and that transported easterly along shore from the Wailuku
River. These sand sized particles will contain significantly lower quant1t1es
of contaminants than do the silty sediments in Hilo Harbor.

(2) Federal Highway Administration,

_ Comment: We suggest the final EIS include the fact that the Hilo
Ironwdrks and Wailoa River Bridge have been determined eligible for the
National Register of Historic Places.

Response: Neither of these sites is within the study area, but
their eligibility for the National Register has been indicated in Section 4.2a.

b.  Hawaii State Agencies '

- _V(J)__Department of Land and Natura] Resources.

Comment' The Bayfront Beach project shou]d take 1nto account the
a]tered current patterns caused by modification of the Hilo Breakwater.

_ Response' The computer model study described in the Survey Report
showed no effects on the Bayfront Beach from alteration of the. breakwater.

'j*"t'The de51gn of the project is adequate for a condition without the breakwater. '

*::.(2)‘ Department‘of'P1anning and Economic Development.

" Comment: The EIS should assess the beach protection project in
- terms of changes which may occur as a result of the breakwater modification.
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Response: The computer model study described in the Survey Report
showed no effects on the Bayfront Beach from alteration of the Breakwater.
The design of the project is adequate for a condition without the project.

(3) Department of Transportation.

Comment: A major concern is the recurring shoaling at the mouth of
the Wailoa River, and the possibility that modification of the breakwater will

increase erosion along Bayfront Highway.

Response: . The preferred alternative for the Hilo Bayfront Beach
project includes 'a jetty groin at the mouth of ‘the Wailoa River to control
shoaling, and the computer mode]lstudy discussed in the Bayfront Beach report
does not show a significant change in wave energy before and after breakwater
mod1f1cat1on.

-Comment: The DEIS refers to the State Land Use Plan. it should be
titled State Land Use Law.

Requnse:S"The title has been corrected in the final EIS.
c. Hawaii County Agencies
.- (1) :Departmenbt of Parks and Recreation.

ot

: COmment:“Ne are,concefned-about the groins. As natural a setting

" : ‘as'possible should be maintained‘.

}

- R Response‘ The groins proposed are necessary.to slow beach erosion.
_'ZThey w111 be low in prof11e so that when filled w1th sand they will be barely
~”v151b1e. -

d. Private Organizations.
(1) - Hawaii Island-Contractors Association.
Comment: The Wailoa River-shoaling problem needs your immediate

.attention and action.
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Response: The Bayfront Beach plan includes construction of 3 jetty
groin to prevent shoaling of the Wailoa River.

e. Individuals.
(1) Mr. Lance Foreman:

Comment: Groins should not be constructed until after the
breakwater has been modified, so that the new conditions can bhe studied.

Response: The detailed design of the beach will be accomplished
after. the model studies have been completed and will consider the effects.
caused by the modifications.

Comment: The EIS should discuss vegetative stabi1ization for the
Bayfront Beach. - |

1..

Response:s This a1terhative was considered and rejected during the.
course of plamning because vegetative barriers are not capable of protecting
the shore from the over-topping waves that occur along the bayfront.

(2) Mr. Jim Patterson:

_ Comment: An artificial surfing shoal would be a waste of time and
‘ 7money as there always exists in that area a natural shoal caused by the

' _Na11uku River,, which breaks on a northerly swell and creates some of the best
waves on the Big Island. :

_ Resbonse The shoal will not affect the existing surf1ng, but will
”-cause sma11er waves to peel and break ' :

Comment: Bayfront Bgach is not eroding; it is increasing in size.
Response: According to State surveys predating the 1900's the
shoreline has eroded more than 50 feet. Sand js accreting at the present

_time,.and this is a positive sign; however, during winter storms, much of the
sand is lost or moves down to block the Wailoa River.
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7. List of Preparers

The following peoplie were primarily responsible for preparing this
Environmental Impact Statement:

Name © Expertise ' Experience : Professional Discipline
Dr. James E. Mafagos' Marine Ecblogy' Bs; Zob]ogy; PhD, Review, overall
Oceanography; 2 yrs impact
coe S postdoctoral research; assessment. (NEPA-
ST - B yrs environmental  Coordinator) =

consultant; 9 yrs-
EIS studies, Corps
of Engineers.

Mr. William:B, Lennan Biology - - BA, Zoology; 2 yrs. - (Overall impact - =
postgraduate studies, -assessment.
University of Hawaii;
.-3 yrs fishery biologist,
USFWS 2 yrs environmental
R ~biologist Corps of

RIS R IERC IR ." - Engineers.
‘Mr. David G. qu _ History and BA, MA Geography; - Cultural and )
. -+ % Culture - 6 yrs-research; 9 yrs historical impact
EIS studies; Corps of  assessment. -
L _ Engineers. o
‘Mr. David'W. Cox '~  Archaeology®  BA, Anthropology; - Archaeological/
' L 2 yrs postgraduate historic sites

studies; w/diploma in - reconnaissance
cultural resources and impact

' S e e management, EWC; 1 yr  assessment; -
Biooie a0 EIS studies,. Corps- - - '
_ ‘ of Engineers.
Mr.-John I. Ford . Limnology - BS MS Zoology; 4 yrs ' Fish and Wildlife .
e om0 1S studies, Corps of  assessment. :
Engineers; 2 yrs, fish- oo
ery biologist, USFWS

A -,
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A.  DISCHARGE OF DREDGED OR FILL MATERIAL, BAYFRONT IMPROVEMENTS, SECTION
404 (b)Y (), FACTUAL DETERMINATION.

1. Special Aquatic Areas.

Sanctuaries and Refuges: None.

Wetlands: None.

Vegetated Shallows: None.

Mudflat: None.
Coral Reefs: None.

Riffle and Pool Complex: None.

2. Human Use Characterization.

Municipal Water Supply: Not applicable.

Recreational and Commercial Fisheries: Hi1o.Bay supports a large
recreational shoreline fishery, and fishing sites are located all along the
bay shoreline. Fishing within the discharge area occurs from the existing
revetment and from the beach shoreline. Recreational boaters possibly troll
in the discharge areas. Common reef and nearshore coastal {neritic) fish are
caught in the bay (see Attachment 1 for fish species list). -The productivity
of the bay fisheny has not been measured, however, it supports an estimated
2,100 local recreational shoreline fishermen, based oﬁ-a'1972 survey (Hoffman
- and Yamauchi in Cheney, 1877). The State Division of Fish and Game indicated
that 456 two-year permits for night fishing in the bay were issued between May
1975,and.May 1976. - Commercial fishing in Hilo Bay is no longer a significant
-industry. -Effect: “While the discharges will eliminate some water area in the
i bay, the groins will provide new recreational fishing sites in the bay. The
L discharge of the rock used in construction will provide'intertidél and
subtidal habitat for fish and invertebrates, and should improve fishing in the
area. ‘

Water Related Recreation: Surfing, wading, swimming, canoeing and bqétjng

 are significant recreational activities in Hilo Bay. Bayfront Beach Park is y

the focal point for Hilo area canoeing activities, and the beach also provides
some sunbathing, picnicking and wading. Effect:
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Base Condition Pian A Plan B

Boating Groins will remove a small amount of open No effect
’ water from boating use, and create new
navigational features in the bay. It will
require canoes to paddle further offshore.

Wading, Swimming The groins will have a visual impact on No effect
and Open Space former open view planes and the new beach
' will add a significant area for wading
and swimming.

Surfing Construction of a surfing shoal will add a
surf site to the bay.

Aesthetics: Hilo Bay's vista is dominated by the breakwater. Etffect:
The discharge will create new visual elements in Hilo Bay.

Plan A - Adds new groins to the Bayfront Beach.
Plan B - No effect.

National Mcnuments: None.

National Seashores: None.

National Wilderness Areas: None.
Research Sites: None.

. National Historic Sties: Hilo Breakwater is eligible for inclusion on the
Natjona] Register of Historic Places, based on its role in the development of

.~ Hilo port.. The breakwater is also associated with events that facilitated the

‘expansion of the railroad and port facilities in the Hilo area, the
reestablishment ‘of Hilo as the hub of transportation on the island of Hawaii,
;nd,the‘growth of Hilo.

Base Condition . : Plan A Plan B
"HTstofica]'significance No effect ~ No effect
-Vjsga1,and'physica1 appearance No significant effect No effect
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3. Physical Substrate Determination.

Size Gradation and Coarseness: In general, the beach and offshore area
are composéd of fine to coarse black sand and silts, the deposits of sediment
from the flow of the Wailuku River and from currents along the northwestern
portion of Hilo Bay. The sand is largely of basalt origin. Sand thickness
varies from 2 to 40 feet. Larger percentages of siit, lava basalt, and debris
cover the sand offshore. Seaward of the 6-foot contour, the bottom is
essentially mud with some fine sand. ' '

- Compaction: Not applicable. The discharge involves replenishment of a
beach and the construction of groins with the rockfill protected by armor
stone, or a rock revetment to protect the shore,

Bottom Elevation/Contour: See table below

Base Condition Plan A Pian B
Water depths at the discharge ‘ ' ’ ; .
site 0 to -10" MLLW ‘0 to -1' MW
Surf shoal -4 to -8 :
, - MLLW -
Condition after the 0 to +10' MLLW
Discharge - ] Surf shoal -0.5
: : to ~-3.5 MLLW

Material Movement: .The Bayfront Beach area is presently eroding. The
sand has receded on the west end and accreted on the east end. Due to the .
Hilo Breakwater, only northly waves and diffracted trade wind waves can now
reach,the shore, resulting in a one-way longshore transport of littoral

:materiai toward the east. The amount of material available for transport is
primarily governed by the sediment discharged from the Wailuku River. The net

Jongshore transport rate was recently measured as approximately 5-6 cubic
yards per day, moving toward the Wailoa River.

Deposition: Sand is accretingat the mouth of the Wailua River and
westward for approximately 1,800 feet. o '

A-3
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4. MWater Quality, Circulation, Fluctuation and Salinity Determination:

Current Velocity, Direction and Pattern: Presently a predominant surface
outflow occurs in Hilo Harbor along the breakwater due to the discharge of
groundwater and riverine water into the bay. Studies indicate that current
velocity varies between 0.03 and 0.19 knots. Ocean water lies beneath the
. surface freshwater layer, and its movement is tidal, with no set current

direction., Effect: Neither plan is expected to change the general current

pattern in Hilo Harbor, or the bay.

Downstream Flow: Not applicable.

Normal Water Filuctuations: No estuarine tidal lags are evident in Hilo
Bay and the discharges are not expected to interfere with normal tidal
fluctuations.,

Salinity Gradient/Stratification: A salinity gradient is measurable in
Hilo Harbor to a depth of 20 feet at the mouth of the harbor and 10 feet over
Blonde Reef. The gradient is related to the amount of groundwater and
riverine water discharged into the bay and the percent of freshwater in the
surface layer can vary between 25 percent in the dry season to 75 percent
following a storm event. Salinity measurements in the bay vary from
32-34 parts per thousand in the bottom layer and 11-30 parts per thousand in
the surface layer. The formation of the salinity gradient is partially
attributable to the breakwater which reduces wave energy as a water-column
mixing force in the bay. Mixing is dependent upon wind and tidal forces, and
ship traffic in the bay. Effect: Neither plan is expected to have an effect
on bay salinity.

Potability: Not applicable.

Water Physical Characteristics:  Water Chemical and physical character-
istics in Hilo Bay are dependent upon riverine and groundwater discharges into
the bay. Wastewater discharges into the bay were terminated. Effect: See
Tab]e A-] -
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TABLE A-1. DISCHARGE EFFECTS ON WATER CHARACTERISTICS

gase Conditions (Mean Values)

Surface Bottom Plan A Plan B
pH 7.60-8.32 8.04-8.36 No effect No effect
Tem'(°C) 19.7-24.9 23.4-25.2 No effect No effect
Dissolved oxygen

(mg/1) 7.59-9.71 4,64-8.00 No effect No effect
Total nitrogen '

(ug/1) 172-403 28.4-90.4 No effect No effect
Total phosphorus

(ug/1) 13.9-53.5 17.8-60.2 No effect No effect

Source: ME Pacific, 1980.

_ pathogens/Biological Content: Fecal coliform mean concentrations (number
per 100 m1} ranged from 10 to 239 and fecal strep mean concentrations ranged
from 62 to 1480. The source of the fecal bacteria was the viverine and storm
drainage'discharges into Hilo Bay. Effect: Neither plan will affect the -
amount of storm drainage water entering the bay.

Eutrophication: Not applicable.

5. Suspended Particu1ate'and Tunbidity Determination.

Turbidity: The waters in Hilo Bay are highly turbid due to the discharge
of suspended material from Wailoa River and other drainage ways into the bay.
vTurbidity usually increases with the volume of water discharged into the bay.
Ship'traffic and periodic maintenance dredging (once every 10 years) also
cbntrihnte to normal turbidity levels in the bay. During‘the dry season,
turbidity is considerably lower than the wet season. High chlorophyll-a and
zooplanktnn concentrations are principal turbidity causing material during the

v
.

dry season compared with inorganic sediment during the wet season (Table A-2).
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Turbidity (NTU, mean values)

Surface
Bottom

Total Suspended Molds
(mg/1, mean values)

Sdrface
Bottom

Source: MRE Pacific, 1980.

TABLE A-2

Storm Wet Season
7.82-22.3 2.92-7.52
4.9-7.65 3.65-9.15
9030-75.4 6.43-]7.3
16.1-44.5 7.40-28.6

Dry Season

No data
Available

Effect: The discharge of rock to construct the groins in Plan A is not
- expected to result in a significant increase in turbidity. The discharge of
sand for beach replenishment will result in a temporary increase in turbidity.
Construction of the surf shoal will not effect turbidity if the sand or cement

'15 contained in Longard Tubes.

6.‘ Contaminant Determination.

Initial Evaluation:

a. The material proposed for
discharge:
b. Source site:

c. Contam1nants can flow into
extraction site:

d. The material proposed for
discharge was previously
tested

e. Can pesticides enter the
extraction site

f. Spills or disposal of
contaminants have been
documented in the past

9. Natural deposits of minerals No

or other substances

Plan A

Basalt rock and
sand

Quarry and offshore
sand deposit

No

No

No

Yes. Sediments in
Hilo Bay are known
to be contaminated
with arsenic, PCBs
and chlordane

harmful to man are present

at the extraction site

Plan B

Basalt rock
Quarry

No

No

No

Yes. Sediments in
Hilo Bay are known
to be contaminated
with arsenic, PCBs
and chlordane

No



The sediments in Hilo Harbor are contaminated with chlordane, PCB and arsenic
based on analysis by the State Department of Health,. '

Findings:

a. The material proposed for discharge in Plans A and B consist of
uncontaminated basalt stone and dredged material (sand). The dredged material
is contaminated at a low level with arsenic.

b. The material classification for the basalt stone is Category 5 -
Discharge without potential for environmental contamination. The material
classification for the dredged material is Category 2, Open water discharge
with level of contamination similar to the discharge site.

kList of Contaminants to be Further Evaluated: None.

Zone of Mixing: Not applicable. The dredged material will be used for
" construction purposes.

_7. Aquatic Ecosystem and Organisms Determination.

Fishery resources which support a recreational shoreline fishery are
identified in Attachment 1. Corals are not present.

Rare/Threatened and Endangered Species: The threatened green sea turtle
- and theléndangeredlhawksbil1 turtle have been seen near the breakwater and may
~ enter the harbor. No nesting areas are found within the harbor or along the
" bayfront. Effect: No effect.

Aquatic Ecosystem Dependency: Fishery resource dependency on Blonde Reef
is unknown, howevér, fish surveys indicate that the most fish species and the
' greatesi number of fish were found on Blonde Reef in comparison to other areas
in Hilo Bay. Effect: Both plans would add rocky habitat te the present.
bayfront depauperate sandy/silty substrate; fish populations in the area
should increase. Neither plan would effect Bionde Reef.




Determination: The discharge of armor units into the harbor under Plans A
and g do not significantly degrade water quality or human uses of the water.
The basalt .rock is not expected to contain contaminants, cause prolonged water
turbidity problems and will not significantly degrade the aquatic ecosystem.
The dredged material, although containing some with arsenic, is not expected

to be a hazard to humans or other organisms.

Material Proposed for Discharge:

Plan A
Basalt rock 16,500 cy
sand (beach replenishment) 250,000 cy
Sand (surf shoal) 5,000 cy

. Sand (in Longard tubes) 1,200 cy

Plan 8
29,000 cy
None
None

None



ATTACHMENT 1

CHECK LIST OF FISH AND SHELLFISH TAKEN
BY FISHERMEN WITHIN THE HILO BAY SURVEY AREA
rom Sunn, Low, lom ara, lInc. '

SCIENTIFIC NAME

LOCAL/COMMON NAME LOCATION BY REGION.

A-S

Aholehole Kuhlia sandvicensis .5,6,7,9,11,12,14,16,17
Aku Katsuwonus pelamis 3
Akule (Aji)/Hahalalu Trachurops crumenophthalmus 1,6,9;11,14
Amaama (mullet) Mugil cephalus 5,6,7,8,9,13,15
Awa (milkfish) Chanos chanos 1,7
Aweoweo Priacanthidae 16
Ehu (red snapper) Etelis marshi 4
Hihimanu (ray) Dasyatidae 11,14
Hina1éa (wrasse) Labridae 9,16

" Humuhumu Balistidae 16,17
Kaku (barracuda) Sphyraena barracuda 1

. Kawakawa Euthynnus yaito 14
Kumu Parupéneus porphyreus 1,4,]1,14,15,16
Kupipi Abudefduf sordidus 9,11,16,17
Lae Scomberoides sancti-petri 9

‘Maiko Acanthurus nigroris N 16,17
Manini Acanthur9§‘$andvicensfs 11,14,16,17
Mano {tiger shark) Galeocerdo cuvieri 1
Mano kihikihi sphyrna lewini 1,2,11,14,16,17

-(hammerhead shark) R ’ .

Maomao Abudefduf abdominalis 15,17

' Ménﬁachi Myripristis spp. 16
Moano Parupeneus multifasciatus . 1,14,16,17

 Moi/moi-Tii Polydactylus sexfilis 3,4,5,6,7,14

Nehu Stolephorus purpureus 1,2,11,13,14



LOCAL /COMMON NAME

ATTACHMENT 1 (Cont)

SCIENTIFIC NAME

LOCATION BY REGION

Nenue

Oio

Omak a

Oopuhue {balloon fish)
Opakapaka

Opelu

Pakii (flatfish)
Palani

Piha

Pualu

Puhi (moray eel)

Puhi (tohe--conger eel)
Taape ' .
Toau

“Ulua/Papio

. Upapalu (cardinal fish)

" Weke/Oama

Tilapia

Oopu. (goby)

Crab - Kﬁaﬁono

~ Crab - Samoan

Opae (glass shrimp)
Ula |

Tako (octopus)

* Opihi

Kyphosus cinerascens
Albula vulpes

Caranx mate

Arothron hispidus‘
Pristipomoides microlepis
Decapterus pinnulatus
Bothus spp.

Acanthurus dussumieri
Spratelloides delicatulus
Acanthurus xanthopterus
Muraenidae

Conger marginatus
Lutjanus kasmira
Lutjanus vaigiensis

Carangidae

Apogon snyderi
Mulloidichthys samoensis
Tilapia spp.

Gobidae

Portunus sanguinolentus

Scylla serrata '

‘Palaemon debilis

VPahulirus spp.

Octopoda

Cellana spp.

A-10

14
1,5,6,9

o 5

15
9,12,13,16,17
16

)

14

14

1,2

1

1,3,4,5,6,7,9,11,14,15,
16,17

15
1;11,12,13,15

10

5
3,4,6,7,15
3,4
7,8,10,15
3,4,16,17
4,16,17
4,16,17
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UNITED STATES ENVIRONMENTAL "ROTECTION AGENCY

DATE:

susjecT: Dredging in Hilo Bay for Black Sand Beach Replenishment

FROM: Gregory Baker é@,—'

Technical Support Branch, EPA, Region 9

"T0: Art Cropper
Honolulu District, Corps of Engineers

This memo is a follow-up of our phone conwversations on 15 March
1982.

The primary question: is whether further testing is required
for the above referenced dredging and disposal operation,
based on testing results obtained from-a previous dredging
project in Hilo Bay. Testing has indicated a presense of
arsenic in the material at concentrations greater than back-
ground levels. ' "

Tests that have been performed:

Bulk Sediment Analysis (BSA) at extraction site
Results: < . -
96 micrograms / gram total arsenic .

Recommended further testing:
Particle size analyses of extraction site and disposal site.

Discussion:
We do not recommend further testing for arsenic on the basis
of results from:a previous dredging project in Hilo Bay.
. You have stated that those results showed:

BSA: 133 micrograms / gram

e : - E.E. Toxicity Test: 10 micrograms / liter

According to the 1976 EPA publication entitled, Qualit
Criteria for Water, the domestic water supply criterion
for arsenic is 50 micrograms / liter. 'Under EPA's Notice
of Water Quality Criteria Documents (Federal Register/
Vol. 45, No. 231/Friday, November 28, 1980), arsenic is
listed as having acute toxicity on saltwater gaquatic life
at concentrations as low as 508 micrograms/liter. ‘

Although the EP Toxicity test is designed for land disposal
of hazardous wastes rather than aguatic disposal of dredged
material, it is clear that the EP Toxicity result. (10 mi-
crograms/liter) is not only below RCRA standards, but also
the water quality criteria for arsenic. Normally, we would
request an elutriate test .using the water of the disposal
site as an extractant ratherii than the mildly acidic solu-

...EPA FORM 1320-8 (REV, 3-76) A-13 -
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tion required by the EP Toxicity test. However, since

a) the BSA for the proposed project showed lower concen=
trations of arsenic than the BSA for the previous project,
. b) an elutriate test with sea water would probably not
extract as much arsenic as the EP 'Toxicity Test, and ¢)
the previous toxicity testing showed a level of arxsenic
below the EPA criteria; an elutriate test of the material
should not be necessary. :

This conclusion is based on the presumption that the particle
size of the material at the proposed extraction site and

the previous extraction site are similar. Furthermore, par-
ticle size of the dredged material should also be compatible
with the particle size at the disposal site prior to authori-
zation. For this reason I have enclosed a copy of a testing
procedure developed in conjunction with the Los Angeles
District of the Corps of Engineers, dealing primarily with
beach nourishment. In addition, I have enclosed a copy of
testing procedures developed by the San Francisco District.
Note that material determined to be 80% sand is typically
exempt from chemical testing under this procedure.

Enclosures
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DEPARTMENT OF THE ARMY
PACIFIC OCEAN DIVISION, CORPS OF ENGINEERS
FT. SHAFTER, HAWAIl 96858

March 1, 1984

Mr. Charles Clark, Director
Department of Health

State of Hawail

1250 Punchbowl Street
Honolulu, Hawaii 96813

Dear Mr. Clark:

As part of the procedure for implementing the Shore Protection of
the Hilo Bayfront Beach, Hilo, Hawaii, the Corps has completed an
environmental impact statement (EIS) which includes a discussion of
the effect of the proposed project improvements on water quality in
accordance with .the Clean Water Act. Enclosed for your review is a
copy of the EIS for the project with an evaluation of the effects of
the discharge of dredged or £ill material into waters of the U.S. under
the Section 404(b) (1) Guidelines promulgated by the U.S. Environmental
Protection Agency. -

At this time, we request your comments on the EIS. We would
- appreciate a response on this matter by March 30, 1984.

Sincerely,

;/ﬁ/»" |
. Fujii '

/‘/ Tafence
Acting Chief, Engineering Division

Enclosure
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1. RECREATIONAL RESOURCES.

a. National Séenic and Wild Rivers. None present. Local land use
planning documents propose the deveiopment of Wailuku River as a natural
wilderness area and the development of Wailoa River and Waiakea Pond as park,

. open space.

b. National Trails. None present.

c. Natural Landmarks. . None present.

d. National Shoreline Parks or Beaches. . None present. Several State and
County parks are present along the shoreline. While public access and use of
the Hilo Breakwater is discouraged due to hazardous conditions, fishermen use
the breakwater as a fishing site.

TABLE B-1. RECREATIONAL RESOURCES

Recreation Site Acres Qwnership . Park Use
Wailuku River Mouth - | Surfing
Mooheau Park - . - ©18.9 | Beach (eroding)
Bayfront Park ‘ 6.8 ‘ Beach (erodihg):
_ - " canoeing, fishing
Wailoa River Park 146.0 - State . -General, boating,
shoaling, river
mouth

leidoka]ani Gardens and

adjacent areas 20.5 ' _A - General
Coconut Islaqd 3.1 ' Géneb?l,.surfing
Banyan Drive Shoreline - o . Scenic
Reeds Bay l | | 15;5 | . o _Beac@ (maanadéf

S : swimming
Baker;s Beach : : Stéte Beach (man-made):
ﬁadio Bay | - | - State . " Boating |
Radio Bﬁy Park . : State -~ - - General
Hilo hreakwatér. ' Federal : Fishing
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e. HWater Contact. Recreation. Principal water contact recreation
activities in Hilo Bay include shoreline fishing, boating, wading and
canoeing. Swimming is seldom observed possibly due to the highly turbid
nearshore waters and concentrated mats of vegetative debris carried into the
bay from the tributary systems. Six surfing sites were identified in Hilo Bay
in the "Hilo Bay - a Chronological Study" in 1981, According to the Hawaii
Chamber of Commerce, 1973, surfing demands have grown sufficiently to warrant
investigations for increasing the number of surfing sites on the isJand.
Fishing and boating are judged the most significant recreational activities.
Canoeing ‘is centered on use of the Bayfront beach and Wailoa River. Swimming
is most prevalent in Reeds Bay.

(1) Fishing. Recreation fishing areas and resources in Hilo Bay are
Timited, popular, and need to be protected. Leisure time, recreational
fishing is more important in Hilo Bay than commercial fishing as a source of
seafood for local residents. Commercial fishing interests are principally
interested in the offshore fishing grounds. The number of recreational
.fishermen in the Hilo Bay area is about 2,100 persons; 60% are shore
fishermen, 5% are net fishermen, and the remainder utilize other fishing
methods (Cheney, 1977). Favorite fishing sites, 1ist of recreational fish
- species and general locations where the fish are caught are provided in
Cheney, 1977. Fishermen believe that too many fishermen and poor enforcement
of fishing requlations are partially responsible for over-exploitation.
Fishermen are also competing for water use with canoe paddlers, surfers and
boaters. Increasing the number of fishing sites and enforcing existing
fishing regulations were believed to be beneficial to recreational fishing in
Hilo Bay.

(2) Surfing. Five surfing sites are located in Hilo Bay (Kelly, 1981).
One is located at Coconut Island, 2 at the Wailuku River mouth, one at
Wainaku, and one at the tip of the breakwater, Kelly indicated that more
surfing sites existed in the bay in the 1800's prior to construction of the
breakwater,

(3) Beach Parks. The principal beach parks in Hilo Bay are Baker's
Beach, Reeds Bay, Hilo Black Sand Beach, and Liliuokalani Gardens, Both Reeds
‘Bay and Baker's Beach are man-made. Portions of Reeds Bay were created from
material dredged- from Hilo Harbor turning basin during the period from
1925-1930. Hilo Black Sand Beach was formed by the natural accretion of
eroded basalt material from the 1881 lava flow in the Wailukuy River drainage
basin, Black;sand was mined from the beach in the 1900's. Both beaches are
erodifg. The'creation of Baker's Beach appeared to have altered the dyrmamic
equilibrium of the shoreline area and erosion is believed to be a natural
process which reestablishes equilibrium. Erosion at Hilo Black Sand Beach
appears to be related to the Hilo Breakwater (Reference M & E Pacific, 1980).
The breakwater protects a portion of the beach which has remained stabie.

' However, the exposed portion has eroded and beach sand is transported in an
easterly direction. ' The breakwater appears to have eliminated the westerly
component of the littoral transport. ‘

(4) Boating. Wailoa River provides berthing for recreational and fishing
craft, A State launch ramp is located in the river. Radio Bay and Reeds Bay
are also used for berthing principally for sail craft and vessels with high
superstructures which prevent use of the Wailoa River area, Boats using the
Wailoa river must have an over-the-water height of less than 8 feet to pass
under the Kamehameha Highway bridge. The existing facilities provide berthing
for only 106 vessels. Only 4 transient berths are available.
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2. NATURAL RESQURCES.

a. Land Resources. The Hilo Bay shoreline is classified as Keaukaha
Extremely Rocky Muck with 6-20% slope. The bay shoreline specifically
consists of rocky headlands at Wailuku River, rock revetment and black sand
along the Mocheau geach Park, black sand at the Bayfront Beach park, rock
headlands around Waiakea Penninsula, dredged coral fill at Baker's Beach and
Reeds Bay and the developed port area, The harbor bottom consists of silty
clays carried into the bay from upland areas by the Wailuku and Wailoa
Rivers. Blonde Reef is principally a coralline reef area.

b. Prime and Unique Agricultural Lands. None present.

c. Natural Hazards.

(1) Volcanic Hazards.

TABLE B-2. RECORDED OR ESTIMATED NUMBER OF VOLCANIC
ERUPTIONS ON THAE ISCAND OF HAWALI DURING HISIORIC TIMES
' {1800-Present) '

" The summit and major rift zones of Mauna Loa and Kilauea volcanoes on the
jsland of Hawaii have been very active during historic times, and volcanic
activity is expected to continue through the foreseeable future.

-VYolcano - Total Eruptions Eruptions Qutside the Caldera
- Mauna Loa 30-40 About 15
Kilauea ‘ 40-50 ' : About 25
Mauna Kea . . 0 ‘ -
Hualalai : 2 : -
Kohala - 0 -

Adapted from US Geological Survey, 1974

TABLE B-3. NUMBER OF ERUPTIONS ORIGINATING WITHIN HAZARD AREAS
AND NUMBER OF TIMES LAVA FLOW COVERED LAND WITHIN HAZARD

AREAS DURING RISTORIC TIMES TSINCE 1800) ON _THE ISLAND OF HAWAIT
| Hazard Area | # of Eruptions # of Lava Flows o Land Covered by Lava
A 0 0 0
B 0 0 0
c 0 : 0 0
D 0 " ' 0 0.
DE . 1 ' 2 6
E 1 35 15 .
F 80 More than 80 50

~

Source: US Geological Survey, 1974.'

‘Hilo is located in a high risk volcanic area (designated risk area E
~in U.S. Geological Survey, 1974; see Figure B-}). While the greatest danger
to Hilo from volcanic activity,is associated with eruptions within the
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EXPLANATION

AREA OF HIGHEST RISK WITH HISTORIC AND RECENT PREHISTORIC RECORD
OF ACTIVE VOLTANISM, FAULTING AND SUBSIDENCE.

AREA SUSCEPTIBLE TO BURIAL BY LAVA FLOWS ORIGINATING FROM AREA F,
DEGREE OF RISX GENERALLY DECREASES WITH DISTANCE FROM SUMMITS
AND MAJOR RIFT ZONES,

HUALALAI VOLCANO ONLY. LAVA BURIAL MORE FREQUENT THAN AREA D,
BUT LESS THAN AREA F.

'MODER.ATE RISK. NO HISTORIC OR RECENT PREHISTORIC LAVA FLOWS.

MAUNA KXEA VOLCANO SUMMIT, SMALL RISK. ERUPTION FREQUENCY
LOW, LAST ERUPTION 3000 - 5000 YEAR_S AGO,

NO ERUPTIONS DURING LAST 10,000 YEARS.
NO VOLCANIC ACTIVITY IN LAST 60,000 YEARS.

SOURCE: USGS, 1975
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northeast rift zone of Mauna Loa, the risk of potential damages and losses
from lava flow and other hazards {ejecta, gases, subsidence and surface
rupture) generally decreases down the volcanic slopes toward Hilo. Most lava
flows from Mauna Loa have stopped short of the Hilo suburbs. Subsidence and
surface rupture risks are considered lTow in Hilo, although earthquake property
damage has occurred. An earthquake in 1975 caused about $4 million in
property damage throughout the island. Since major structural damage risks
are high, earthquake resistant structural design regulations are enforced.

{2) Tsunami and Riverine Flood Hazards

Hilo Bay is. susceptible to tsunami and riverine flooding. Forty
destructive tsunamis have reached Hilo since 1819, seven of which inflicted
loss of life and property. The tsunamis of 1946 and 1960, resulted in the
~combined loss of 234 lives and damages in excess $52 million. Actions taken
to lessen the impact of tsunamis included rezoning of vulnerable waterfront
areas to open space and the adoptions of structural design codes to reduce
future losses and damages. The highest tsunami runup elevation recorded was
35 feet in 1960. Riverine flood hazards are related to high intensity
rainfall, overland sheetflow and undefined drainageways, the last of which is
the consequence of the geological youthfulness of the region. The Alenaio
Stream flood plain is the principal flood hazard area in Hilo.
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APPENDIX C

NATURAL RESOURCES

A. FLORA

No significant vegetation communities or species are found around the Hilo Bay
shoreline, although the Wailuku River is planned as a natural wilderness area

by local planners.

B. FAUNA

1. Endangered Species:

a. The endangered Hawaiian coot was observed nesting in Mchouli Pond in
Waiakea Pand by Shallenberger, 1977. The endangered hawksbill turtle and the
threatened green sea turtie forage along the coastal areas and have been

observed in Hilo Bay.

b. The humpback whale seasonally migrates through Hawaiian waters and can
be found around all the major jslands from Hawaii to Kaula Rock during the
seasonal migration. The whales begin to appear during November and leave the
islands by June with the greatest number‘occurring during February and March.

The National Marine Fisheries Service indicated that 500-700 whales annually
migrate>through Hawaiian waters to mate, calve and nurse their young. The
whales prefer relatively shallow water, usually waters less than 100 fathoms
deep, and are particularly numerous on Penquin Banks, in the area between
Méui, Lanai, Molokai and Kahoolawe, around the northwest tip of Hawaii and
between Niihau and Kauai. Howeveﬁ, they are consistently seen in small

- numbers in other areas of the Hawaiian Islands during the season. ‘Herman
“(1981) suggests that the whales first arrive in Hawaii around the island of
Hawaii and travel northward toward the 4slands in Maui County and continuing
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toward Niihau and Kauai, where they leave on their return to the northern
summer feeding grounds. The relative concentrations of whales in the Hawaiian
Islands is illustrated in Figure C-1 based upon information provided in 1976
and 1977 census (Wolman and Jurasz 1976, and Rice and Wolman, 1977). The
National Marine Fisheries Service provided the following whale census in the
Leleiwi Point area of Hawaii. The whales have not been seen in Hilo Harbor.

TABLE C-1. WHALE SIGHTINGS OFF LELEIWI POINT

Year - # Whales Sighted
1976, 12
\ 1977
1978
1979 9

2. Wildlife Refuges. No wildlife refuges are estabiished in the area.

3. Marine Sanctuaries. No marine sanctuaries are established in the area.

4. Migratory Waterbirds. The Hilo Bay area is not a major area of
concentration for migratory shorebirds or waterbirds. However, migratory and
domestic ducks have been observed in Waiakea Pond during the winter seasons.
 _The most ‘common waterbird in the Waiakea Pond is the domestic mallard.

5. fMarine Resources.

Ca. Hilo Bay is biologically depauperate, possibly the consequence ‘of
freshwater, siitation and turbidify stresses. The breakwater reduces the wave
energy and -water transport into the harbor, possibly allowing increases
‘siltation ‘in coral areas and reduce the mixing of marine and freshwaters
masses. Freshwater stress prevents the establishment and growth of benthic
marine communities on the reefs, and poor light penetration in water limits
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photosynthetic activity. The silt areas lack a developed infauna (Reference

M & E Pacific, 1981). No live organisms were found in benthic samples taken
from the silt areas probably as a result of recent maintenance dredging in the
harbor. Six samples containing live organisms were obtained from rocky
coralline areas in the bay. Scour and freshwater stress may be factors
limiting benthic development in the Wailuku River mouth area.

b. Live coral cover based on a survey of 5 sites in Hilo Bay ranged from
1-16% attaining the highest cover on Blond Reef (16%). The areas around
Coconut Island had a live coral cover ranging from about 1-10% (M&E Pacific,
1980a). The survey detected a decline in coral cover between 1977 and 1980
possibly attributed to large floods in March 1980. Coralline algae,
Porolithon, was more abundant than coral increasing its substrate coverage
between 1977 and 1980. Porolithon is responsible for the consolidation of
loose reef material and encrusting coral skeletons. Large dead coral heads on
the reefs inside the breakwater suggest that the reef was once a viable
ecosystem. Wave energy on the reef would have created a high energy environ-
ment that flushed silt from the reef and reduced salinity stress by rapidly
dissipating freshwater concentrations before the freshwater could affect the
reef area. The wave action would have also created a high dissolved oxygen
environment, and surge and wave currents would have promoted excellent water
circulation over the reef, creating favorable conditions for coral growth.
Areas within the breakwater exposed to waves refracted around the end of the
breakwater have flourishing coral communities. The dead coral mass does
hrdvide habitat for fish and invertebrates and are areas of richness within
the generally depauperate bay. The number of fish observed on the hard
substrate habitat ranged from 4-365 fishes representing 3-29 species. For
comparative purposes, areas seaward and to the east of the breakwater had
coral cover ranging from 40-70% and fish numbers ranging from 172-543 fish
representing 36-39 species (MXE Pacific, 1980b). Plankton densities in Hilo
Bay, based upon 300 measurements, were not considered significantly different
from other areas in the State, but were similar to .ocean areas.

c. Fishermen believe fish stocks in Hilo Bay are declining (Reference
Cheney, 1977) and attribute this reduction to a variety of factors including
over-exploitation, removal of juveniles by bait fishermen, mechanical
sugarcane harvesting and chemical pollutants. Whether or not a decline has
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actually occurred is unknown and the exact factors affecting fish abundance
have not been determined. The inshore fish catch presently accounts for less
than 10% of the total fish landings in Hilo Bay, and are represented by fewer
species than offshore fish. This contrasts to earlier trends at the turn of
‘the century, when inshore reef fish accounted for 50% of the total pounds of
fish landed in Hilo Bay and represented more species caught than offshore
fish. Nehu catches have declined and are presently insufficient to support a
fishing fleet. The decline in nehu resources is attributed by fishermen to
overfishing, nutrient and sediment loading and an overall decline of the tuna
fishery. The Hawaii Island Chamber of Commerce, 1973, would like to see nehu
of other bait resources improved in hopes of revitalizing the commercial
fishing industry in Hilo. The principal nehu catch areas are located within
the commercial port. Former baiting areas were along the Bayfront shoreline

to Hoolii.

d. The'development of the bay as a commercial port, dredging and filling
shofé]ine areas, and disposal of industrial and domestic wastes have affected
the aquatic habitat and may have affected fishery resources. However, the
long-term trend in fishing stocks and composition is unclear. Fishermen
opinions concerning cause and effect relationships on local fishery stocks
- suggest that certain natural or man-related factors influence fish abundance
- and species, and the fishing methods used. For example, siltation probably
. fills habitat required by moi, aweoweo amd menpachi. Low stream flow and dry
winters appear correlated to increased catch rates, but high stream flows
usually correlate with increased'papio catches. Murky water tended to increase
ulua and moi catch rates, but reduced reef fish and nehu catches. High waves
are thought to clear out the mud and fmprove fishing. The canec plant
discharge into Waiakea Pond were thought to improve fishing. Good crabbing
along the bayfront was associated with abundant Enteromorpha and Ulva growth.
Chlorine from the sewage plant discharge was believed to be the cause of
~decline -in pih&-(Sprate]Ioides delicatulus) abundance. Shutting down and
cleaning the sugar mills have resulted in a decrease in papio, ulua and moi
- catch and in an increase in menpachi, aweoweo, aku and other reef fish catch.
 Trawlers no longer foul their lines on rafts of bagasse. Turbid waters reduced
spearfishing success and probably accounted for reduced reef fish catches.

e. There are no harvestable shellfish beds present.
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f. Water Quality

(1) Water quality in Hilo Bay has improved over the long-term with
the removal and treatment of agricultural, industrial and domestic wastewater
discharges. The pollutant sources have included wastewater from sugarcane and
canec processing operations, raw sewage discharges, periodic shipboard waste
disposal, cesspool overflow and leachates, surface runoff from agricultural
lands, a thermal discharge, fish wastes, and petroieum wastes. At present,
the major, point source discharges jn Hilo Bay are the municipal sewage
treatment plant discharge outside of the breakwater in Puhi Bay, and the Hilo
Electric Company’s Shipman power plant thermal discharge (28 mgd) into Wailoa
River. The only sugar mill dischafge in the area is located 8 miles north of
" Hilo Harbor entrance at Pepeekeo. The principal nonpoint pollution sources in
Hilo Bay are the surface runoff from agricultural lands and leachates from
cesspools. Groundwater seepage and riverine discharge into Hilo Bay has a
significant influence on bay water quality.

(2) Hilo Bay is a two-layered water body (M & E Pacific, 1980a) due
to the discharge of 300 mgd of freshwater from Wailuku River and 700 mgd of
groundwater into the harbor. The freshwater forms a distinct surface layer
over the more saline bottom water. The surface layer persists throughout the
year.and is thicker in the wet season than in the dry season reflecting
hydrologic conditions in the watershed. Salinity gradients are higher near
the shore where groundwater discharges into the harbor and persist next to the
breakwater, suggesting that the breakwater forms a barrier that inhibits
mixing of marine and freshwaters.

(3)_ The predominant surface current direction is seaward out of the
harbor. A continuous outflow occurs along the breakwater possibly as a result
" of groundwater outflow from Radio Bay. The surface current is dependent upon
the influx of freshwater and the predominant wind direction. The influence of
freshwater is measurable to a depth of 10 feet on Blonde Reef inside the
breakwater and outside of the harbor mouth. In some areas the freshwater
influence extends down to 20 feet. The depth of the freshwater influence
genera11y reflects .the low &egrée of mixing between the surface and bottom

waters in the bay. The primary mixing force js provided by the wind with some
mixing at the interface due to the shear force between the freshwater layer
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and the saline bottom water. Turbulence from ship traffic periodically mixes
the two water layers. During certain periods (20% of the time) the prevailing
wind direction is onshore retarding the outward flow of water on the surface.
A two-cell circulation pattern was measured in 1973 (Reference Neighbor Island
Consultants, 1973), but this condition may be the exception rather than the
norm. Subsurface currents are influenced by the predominant westerly offshore
coastal current off Blonde Reef (M & E Pacific, 1980a}. Subsurface waters
flow into Hilo Bay at a depth of 20-40 feet along the western side of the
harbor mouth. Water continuously flows out of the harbor along the eastern
side of the harbor mouth.

(4) Water quality baseline data are incomplete to compare annual
variations with the State Water Quality Standards. The problem is due to
water quality monitoring patterned after standards which were later revised in
September 1979. The existing data are not reported in the same units of
measurements contained in the new standards, and were not collected at a
freduency sufficient to determine compliance with the new standards. In some
instances the constituents analyzed are not the same as those required by the
standards. The new standards classify Hilo Bay (inside the breakwater) as an
embayment with marine water standards for a wet and dry season. Other types
of water qau]1ty standards are further provided for artificial basins, reef
communities and soft bottom areas within Hilo Bay. Data collected between
March and June 1980 in compariﬁon with the State Water Qaulity Standards
indicate ‘that turbidity, nitrate plus nitrite and total phosphorus exceed the
geometric mean standard, and values for suspended solids, total kjeldahi
nitrogen and chlorophyli-a exceeded standard maximum values (M & E Pacific,
1980). In general, Hilo Bay is vertically stratified due to freshwater

- discharges from surface and groundwater sources. Nutrients concentrations do

-not 1imit phytoplankton growth and do reflect seasona] fluctuations related to
surface runoff and groundwater 1nf1ux. Water temperatures are warmer in the
surface waters than in subsurface waters, but solar heating can warm

- subsurface waters when the surface outflow is retarded. Suspended solids and
turbidity fluctuate with seasonal water runoff and do not appear related to
phytoplankton density. Subsurface seawater PH values are normal for seawater
conditions and are higher than the freshwater surface layer. Generally, pH
values are high when photosynthetic activity increases. Chlorophyll-a
concentrations also fluctuate seasonally, being lower in the wet season when
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light water-penetration is reduced and when water turbidity is higher due to
increased suspended solids. Dissolved oxygen levels are near saturation on
the surface and attain super-saturated conditions in areas of high photo-
synthetic activity. Dissolved oxygen levels were lowest near the silty
bottoms of the inner harbor and in Wailoa River probably due to reduced mixing
with surface waters, to organic loading from terrestrial sources, and to
organic material in the harbor that settles out of the water co]umn. Fecal
strep and fecal coliform bacteria concentrations have decreased over the past
years with the removal of the sewage d1scharqes, and are presently influenced
by riverine and groundwater discharges. Fecal strep bacterial tend to survive
longer in Hilo Bay than other areas in the State due to the freshwater layer

in the harbor.

(5) Sedimentation. Nafer quality data indicate that sedimentation
is a significant factor influencing water quality in Hilo Bay. The low wave
energy environment creéted by the breakwater allows silt to settle out onto
the coral reef environments smothering and destroying the reef ecosystem. The
rate of sedimentation may be siow based on maintenance dredging records for
Hilo Bay Harbor; approximately 54,000 cubic yards of material was removed from
the harbor in 1977 reftecting the amount of material accumulated in the harbor
since 1962. The estimated maintenance dredging cycle for Hilo Harbor is once
every ten years based on past records. Si1t is derived primarily from upland
‘erosion within the Wailuku River drainage basin. Based on Table G-14, the
principal sources of silt are the agricﬁ]tural areas and the areas around the
summit of Mauna Loa. However, about 35,000 tons of silt per year are
deposited into Hilo Bay from Wailuku River (Corps of Engineers, 1976). Based
on average annual rainfall in the region, significant soil losses are related
to severe storm or intense rainfall events which affect severe erosion areas
" rather -than smaller daily rainfail events. The rates of sedimentation in the
harbor may be lower than in the past due to volcanism depositing new lava over
erodible soils and to the termination of the sugar mill processing wastewater
. discharge into the harbor. The lava flow of 1881 covered some of the erodible
.ﬂso11 in the Wailuku River drainage basin, and Wainaku Mill discharged 20,000

tons of suspended solids a year into the bay until it closed in 1976.



TABLE C-2. LAND-USES AND EROSION HAZARD OF THE WAILUKU RIVER DRAINAGE BASIN

Estimated Erosion

Damage
Land-Use Acres % Total Area (TonslAcres/Year)
tUrban 1,800 1.0 4
Sugarcane and 3,900 2.5 7-11
Diversified Crops
Forest 77,500 46.5 0.2
Pasture 33,800 20.2 2-3
High Mountains 50,000 29.8 . 1-15
Conservation

Source of Data: Hilo Cbmprehensive Study, Plan of Study, December 1976,
Honolulu District, U.S. Army Corps of Engineers

‘(6) Sediment_Quality. Pollutant discharge into Hilo Bay.have left
arsenic, PCB (Po1ych10rinated biphenyls), and pesticide contaminants in the
bay sediments. A State Department of Health survey in 1878 indicated that
arsenic, PCB and chlordance concentrations were found in significantly high-
amounts in Hilo Bay (State of Hawaii, 1978) in comparison with other sites
sur&eyed in thd state. The contaminants in dredged material may make the
‘ materia] unsuitable either for 1and or ocean disposal, and may require special
handling or treatment of the material prior to disposal. 'Sand sediments from
a shoal in the mouth of Wailoa River were found suitahle for upland disposa]l
following Environmental protection Agency EP testing which jndicated that
pollutants did not leach from the sediment. '

(a) Arsenic.

‘Based on the State survey, sediment samples from the Hilo Bay area contained

" total arsenic residues in concentrations ranging from about 22 ppm to 6370 ppm.
A Canec plant, which manufactured canec -boards from bagasse, discharged
wastewater containing arsenic trioxide, a termicide, into Waiakea pond.
Sediments form the pond contain total 5rsenic residues in concentrations of
about 6370 ppm. Sediments from the mouth of Wailoa Rivér contained 131 ppm
total arsenic, and sediments from Hilo Harbor contained total arsenic concen-.
" trations ranging from about 33 to 104 ppm. Total arsenic concentrations from
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sediments obtained from the outer part of the harbor ranged from about 27 to
33 ppm. The analysis indicated that arsenic migrated from Waiakea Pond into
the bay environment. Arsenic concentrations in other Hawaiian estuarine
sediments ranged from less than 4 ppm at Manele/Hulopoe, Lanai to about 20 ppm
in Kaneohe Bay, and may reflect natural levels in Hawaiian soils. Analysis of
fish and crab tissue indicate that arsenic is not bioconcentrating in the
species tested. ‘

(b) PCB.

* Qut of ten sites sampled in the State of Hawaii only two, Hilo Bay, Hawaii and
Ala Wai Canal, Oahu, had measurable concentrations of PCB. Concentrations of
PCB in Ala Wai Canal sediment ranged from 200 to 740 ppb with a mean of 372.6
ppb. The mean PCB concentration in Hilo Bay sediments was 200 ppm. The mean
PCB concentration for other sample sites was less than 200 ppb. Under the
test procedure the detectable 1imit was 200 ppb. No concentration of PCB was
found in 27 biota samples analyzed.

(c) Chlordane.

Hilo Bay sediments also contained measurable quantities of chlordane. The sum
of the mean values of three deriatives of chlordane was 84.2 ppb and was on€
of four sites in Hawaii found to have chlordane present in the sediments.
Sediment from six other sites contained no chlordane residues above the
' detectable 1imit of 10 ppb. The levels df chlordane residue in mullet flesh
from Waiakea Pond ranged from 80-160 ppb. No mullet from Hilo Bay was
analyzed. The mullet viscera contained a chlordane residue 3 to 4 times
" higher than the flesh. The mean concentration of chlordane residue in Hilo
sediment were considerable lower than the range of mean concentrations of
chlordane residue (about 296 to 567 ppb) found in the Ala Wai and Kapalama
canals. ' '
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U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmoapheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southwest Region

Western Pacific Program Office
P. 0. Box 3830

Honolulu, Hawaii 96812

December 13, 1983 F/SWRL:ETN

Mr. Kisuk Cheung

Chief, Engineering Division

U.S. Army Engineer Division
Pacific Ocean

Building 230

Fort Shafter, HI 96858

Dear Mr. Cheung:

Your request to the Director, Southwest Region regarding the Biological
Assessment for the Hilo Area Comprehensive Study has been referred to this
office for reply. Of the four proposed projects evaluated only the Cape
Kumukahi Small Craft Navigation Tmprovements will require formal consultation
at this time.

Qur determination of "no effect" to listed endangered or threatened
species from the Hilo Breakwater Modification project was forwarded .to the Corps
in August 1981 and reaffirmed in a subsequent communication dated
November 2, 1983.

The progosed Hilo Bayfront Beach Shore Protection and Reeds Bay Small
Craft Harbor.projects as described in the Assessment and the April 1983
DEIS ore-hot likely to affect any listed species under National Marine Fisheries
Service (NMFS) jurisdiction. The NMFS concurs with the Corps' determination
of "no effect"and finds that formal consultation pursuant to Section 7 of
the Endangered Species Act of 1973, as amended, will not be required for these
two specific projects at this time. However, should project conditions,
locations or other parameters change significantly from those currently
described, consultation may be required when such changes are identified.

Much of the information presented in the Assessment and particularly the
April 1983 DEIS for the Cape Kumukahi Small Craft Navigation Improvements '
concerning the endangered humpback whale (Megaptera novaeangliae) and
hawksbill turtle (Eretmochelys imbricata) and the threatened green turtle
(Chelonia mydas) is taken out of context and/or interpreted without sufficient
regard to the type and amount of data collected for these species in the area.
* Because of the variability in distribution and abundance of whales and turtles
over time, the small numbexr of sightings based on such little effort should not
be the basis for discounting the impact of the project on endangered and
‘threatened species. Furthermore, secondary impacts such as vessel traffic,
lighting, and shoreline development on listed species from a small boat
harbor in the area were not sufficiently considered and should be evaluated
more rigorously during consultation. Thus, NMFS believes that the proposed

FIGURE C-2
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Cape Kumukahi Small Craft Navigation Improvements project and the resultant
activities associated with its operations may affect humpback whales,

green turtles and hawksbill turtles and recommends that the Corps initiate
formal Section 7 consultation for this project at the appropriate time.

Should there be any questions regarding this action please contact
Mr. Eugene Nitta at 955-8831.

Sincerely yours,

O f L7

Gates
Administrator

ec: F/SWR

- FIGURE-C-2 (contd)
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United States Department of the Interior

FISH AND WILDLIFE SERVICE I oLy REFCR To!
300 ALA MOANA BOULEVARL ES
P.O. BOX 50167 Room 6307

HONOLULU, HAWAII Iseso-

APR 5 1904

Colonel Michael M, Jenks

U.S. Army Engineer District, Honolulu
Building 230

Fort Shafter, Hawaii 96858

Re: Final Coordination Act Report
for Hilo Bayfront Beach

Dear Colonel Jenks:

This 1s the U.S. Fish and Wildlife Service's Final Coordination Act Report
regarding plans of the Honolulu District to construct beach restoration
features within the Hilo Comprehensive Study planning area. This study has
been conducted as a component of the Hilo Comprehensive Water Resources Study.

The Service's report has been Prepared under the authority of and in
accordance with the provisions of Section 2(b) of the Fish and Wildliife
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661l et seq.) and other
authorities mandating Department of Interior concern for .environmental values.
It is also consistent with the intent of the National Environmental Policy
Act, ‘

This repbrt'has been prepared by John Ford and Yvonne Ching using the results

‘of previous planning studies conducted in the Hilo area, current scientific

literature, results of Jjoint-agency field surveys conducted by John Ford and

- William Lennar in' June 1982, and numerous planning reports and conceptual

drawings provided by the Honolulu District. The opinion of the Hawaii
Department of Land and Natural Resources concerning this action is appended to
this report. ' ' -

DESCRIPTION OF THE PLANNING AREA

The study area is located on the eastern side of the island of Hawaii (Figure

1). Features discussed in this letter are centered in Hilo Bay (Figure 2).
Previous Corps studies and reports which present detailed descriptions of the
geology, hydrology,_oceanography, water quality, and fish and wildlife

 resources in the study area include References 2, 4, 8, 10~12, and 15-20, Inm

the interest of avoiding redundancy, the information presented here is
intended to.supplement existing data developed by the,Co;ps for these studies.

Hilo Bayfront Beach

" Existing descriptions of the intertidal and nearshore fish and wildlife

habitat along Hilo Bayfront appear in the references mentioned above,

",Extremely poor water clarity (0-2 ft. horizontal visibility) during the June
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1982 field survey precluded meaningful visual surveys. Water quality here is

generally poor due to the discharge of terrigenous silt, debris and nutrients

from the Wailuku and Wailoa Rivers. This is complicated by reduced

circulation and prolonged residence time of water within the Bay. Predominant

nearshore currents along the bayfront set westerly during both flood and ebb

tides. There is some evidence that a local gyre exists near shore, which

rotates in a counter-clockwise direction (Reference 10). There was no

appreciable erosion of the beach evident in June 1982. :

Reference 2 reports finding no benthic rescurces within this area. Reference
11 does not list any fishery resources in this area. However, in the vicinity
of the Wailuku River mouth, popular sport fishery specles include aholehole,
amaama (Mugil cephalus}, mol and mol 14'i (Polydactylus sexfilis), oio (Alubla
vulpes), paplo and ulua, and o'opu (various Gobiidae and Eleotridae).

Shore casting from the abutments of the Wailuku River bridge and adjacent
shoreline revetments is a popular pastime. We observed several persons
fishing along the bayfront during our June 19562 field survey. Recreational
fishermen questioned during the June 1982 survey indicated that oio, paplo and
moi were the preferred catch at this location.

The black sand beach does provide habitat for several species of migratory .
shorebirds such as the wandering tattler (Heteroscelus incanus), golden plover
(Pluvialis dominica fulva), ruddy turnstone (Arenaria interpres), and
sanderling (Calidris alba).

There are no known endangered speciles of plants or animals that frequent the
study area.

DESCRIPTION OF THE PROPOSED ACTION

Two alternative plans have been developed to enhance recreational values
within the project area and to provide shore protection. Plan A (Figure 3)
includes several components:

a. construction of a parabolic surfing shoal 220' offshore;

b. construction of a 220,000 sq. ft. dry sand beach;

c. construction of four rock groins to stabilize the beach;

d. construction of a 1,200' long rock revetment along shore;

e, construction of a 200' long jetty adjoining the mouth of the Walloa
River.

‘The proposed artificial surfing shoal will be constructed at the west end of

the bayfront beach, Patented "Longard Tubes" will be used to create a

terraced, parabolic shoal. The shoal will refract incident waves causing them

to peak and break. The beach will consist of black sand material having

essentially similar physical characteristics to the existing beach sands. The

new sand will be dredged from bottom sediments near the wouth of the Wailuku

River and Alealea Point in Hilo Bay. Washing and screening of the dredged

sand may be required before it is suitable for use. Chemical testing for

toxic substances as specified by the Eavironmental Protection Agency will be .
required prior to dredging. v

FIGURE C-3 (contd)
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The proposed rock groins will be spaced approximately 600' apart along shore.
Construction alternatives include rock rubble mound or sand-cement filled
bags. The groins will be constructed of ungrouted armor stone overlying a
bedding layer of quarry run stone. The proposed revetment, however, will
consist of a double layer of armoxr stone over an under- and bedding layer,
designed to distribute the weight of armor stone and to prevent the loss of
shoreline material through voids in the armor stone. No construction details
for the proposed jetty are available. Source of f£ill and armor stones will be
from either of two existing rock quarries in the study area.

Plan A has been tentatively selected as the preferred alternative as it
gsatisfies all project objectives and carries a net contribution to National
Economic Development (NED). It is also considered to be the Environmental
Quality (EQ) Plan since the surfing shoal, beach and jetty wlll enhance
recreational opportunities in the study area.

Plan B simply involves the comstruction of a 3,500' long rock revetment for
shore protection along Hilo bayfront (Figure 4).

ANTICTIPATED ENVIRONMENTAL CONSEQUENCES

Potential impacts include temporary degradation of water quality parameters
(specifically, jnereased turbidity, dissolved and suspended nutrient
concentrations, and biological oxygen demand; and decreased dissolved oxygen
concentrations and pH). These impacts may be minimized by implementation of
careful construction methods (refer to Recommendations). Construction may
lead to temporary restrictions upon access for shore fishermen, and reduced
fishing success.

Construction of groins perpendicular to the shore along Hilo bayfront would be
expected to change existing current patterns.

However, it is doubtful that these changes would result in adverse impacts to
fish and wildlife resources. No important benthic habitat would be destroyed
by placement of armor stone groins into the surf, The completed structures

will provide suitable habitat for benthic algae and invertebrates as well as

cover for some flshes.

No long-term adverse impacts are anticipated at the site of the proposed
offshore sand dredging north of the Wailuku River mouth. However, 1f the
existing shellow sand banks are significantly lowerced iz depth, the resulting
habitat may be of reduced value to fishes due to low dissolved oxygen
concentrations. Subsequent accretion of sediments carried by bay current
systems may gradually restore the area to its previous depth. :

RECOMMENDATIONS

The Service does not anticipate significant impacts to fish and wildlife

resources as a result of the proposed action. All construction activities

should be conducted in a manner which will minimize unnecessary disturbance to

benthic habitat, In addition, we support the following recommendations of the

Department of Land and Natural Resources: .

FIGURE C-3 (contd)

c-18



p 3HNO

:._aozoz.._.u_m._.m_n Y3 IHIONI AWHVY SN

~g NVd -LNOYdAvE O1IH

AQNLS 3BAISNIHIHIWOD VIHV OTH

AUy d
1 00§65
0048S

- ltlc L
[y h
Yt
oYt
.

e #Ta a d v st 2 sy an
AR AN S R A

e

H

1334 Nl 37v3S JHdVHI ALYAIXQUAd Y
* 000! 00§ 0 00§

FIGURE C-3 (contd)

_00+SE 01 00+0 D0IS
juewa Ay %d0H

jujod Lnuoodod

"C-19



1. A responsible agency should undertake a public information and
consultation effort sufficient to allay public concern if any
blasting is to be initiated.

2. Spoils excavated from the bottom of Hilo (and Reeds) Bay should not
be used as core material for the proposed breakwater unless
toxicologically safe and unless such use would not increase

turbidity outside the Bay.
Sincerely, :

1ldn Marmelstein
Pacific Islands Administrator

Attachment

" . ge: Director. FWS, Washington, DC (AHR-ES/FP)
Regional Director, FWS, Portland, OR (AHR)
WMFS-WPPO

'EPA San Francisco

HEDF&W i

HDAR

FIGURE C-3 (contd)-
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DEPARTMENT OF THE ARMY
PACIFIC OCEAN DIVISION, CORPS OF ENGINEERS
FT. SHAFTER. HAWAIl 96836

March 8, 1984

REPLY TO
ATTENTION OF

Mr. Kent Keith, Director

Department of Planning and Economic
Development

250 South King Street

Honmolulu, Hawaii 96813

Dear Mr. Keith:

In accordance with the National Coastal Zone Management Act of 1972
and 15 CFR Part 9230, Federal Consistency with Approved Coastal Management
Program, we have prepared an;environmental impact statement (previously
provided) and a Supplemental Information form (attached) for the Bayfront
Beach protection project, County of Hawaii. The proposed project was
reported in Volume 3 of the Hilo Area Comprehensive Study, and .is intended
to provide protection for the existing Beach and the Bayfront Highway,
and to enhance recreation facilities. |

_ We have determined that the proposed project is consistent with
Hawaii's Coastal Zone Management Program, and would appreciate your con-
currence by April 8, 1984 so that we may meet our final report preparation
- gchedule. '

_Sincerely,

- Enclosure

D-1



' FEDERAL CQONSISTENCY
SUPPLEMENTAL INFORMATION FORM

Date: '8 March 84

Project/Activity Title or Description: Bayfront Beach Shore Protection

location: - Island Hawaii District Hilo

‘Tax Map Key No.

Other applicable area(s), if appropriate

Est. Start Date: Unknown Est. Duration: 18 months
APPLICANT
Nau:)e & Title Colonel H:I;c‘nael M. Jenks |
Agency/Organization - Honolulu District Engineer:
Adciress ' Building 230
Fort Shafter, Hawaii Zip 96858

Telephone No. during business hours:
A/C (808)  438-1091 -

A/C (808)  438-1059

AGENT

i . Name & Titlé Kisuk Cheung, Chief, Engineering Pivision
Agency/Ofganization Honolulu District Engineer
Address Building 230

Fort Shafter, Hawaili - Zip

96858

Telephone No. during business hours:

A/C (808  438-9523

A/C (800  438-1634

D-2



CATECORY OF APPLICATION {check one only)

{x] 1I. Federal Activity [ ) III. OCS Plan/Permit

[ ] II. Permit or License [ ) 1IV. Grants & Assistance

TYPE OF STATEMENT (check one only)

{X ] Consistency
[ ] General Consistency (Category I only)
[ ] Negative Determination (Category I only)

[ 1] Non;Consistency (Category I only)

APPROVING FEDERAL AGENCY (Catepories II, III, & IV onlv)

Azency

' Contact Persaon

. Telephone No. during business hours:
A/lC C )
A/C ()

FEDERAL AUTHORITY FOR ACTIVITY

Title of Law Water Resources Development Act of 1956

Section Section 144

. OTHER STATE. AND COUNTY APPROVALS REGUIRED
o . Date of

- Agency " Type of ‘Approval - Applic. Status
o - \ Application n«

DLNR CDUA N/A - yet made
~Hawaii County : ' Application n.

~Planning Department . . SMA. —NLA yet made

D-3 d
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CORRECTION

THE PRECEDING DOCUMENT(S) HAS )
BEEN REPHOTOGRAPHED TO ASSURE
LEGIBILITY
SEE FRAME(S)
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DEPARTMENT OF THE ARMY
PACIFIC OCEAN DIVISION, CORPS OF ENGINEERS
FT. SHAFTER, HAWAIl 96858

March 8, 1984

Mr. Kent Keith, Director

Department of Planning and Economic
Development

250 South King Street

Honolulu, Hawaii 96813

Dear Mr. Reith:

In accordance with the National Coastal Zone Management Act of 1972
and 15 CFR Part 930, Federal Consistency with Approved Coastal Management
Program, we have prepared an environmental impact statement (previously
provided) and a Supplemental Information form (attached) for the Bayfront
Beach protection project, County of Hawaii. The proposed project was
reported in Volume 3 of the Hilo Area Comprehensive Study, and.is intended
to provide protection for the existing Beach and the Bayfront Highway,
~ and to enhance recreation facilities.

We have determined that the proposed project is consistent with
Hawaii's Coastal Zone Management Program, and would appreciate your con-
currence by April 8, 1984 so that we may meet our final report preparation
schedule. ‘

. Sincerely,

Enclosure

D-1



Lo FEDERAL CONSISTENCY
SUPPLEMENTAL INFORMATION FORM

Date: '8 March 84

Project/Activity Title or Description: Bayfront Beach Shore Protection

location: - Island Hawaii District Hilo

‘Tax Map Key No.

Other applicable area(s), if appropriate

Est. Start Date: Unknown Est. Duration: 18 months
APPLICANT
Name & Title Colonel Michael M. Jenks

Agency/Orgenization _ Honolulu District Engineer

Address Building 230

Fort Shafter, Hawail ' Zip 96858

Telephone No. during business hours:

 A/C (808)  438-1091

A/C (808)  438-1069

AGET / ‘ .
- _.Némg & Ticl Kiéuk Cheung, Chief, Engineering Division
AgencyIOrganization Honolulu District Engineer
. Address Building 230

Fort Shafter, Hawaiil . Zip 96858

Telephone No. during business bours:

A/C (808 438-9523

A/C (809 __ 438-1634

D-2



CATEGORY OF APPLICATION (check one only)

[x] 1I. Federal Activity [ ] IIL. & Plan/Permit

[ ] II. Pemmit or License { ] 1IV. Grants & Assistance

TYPE OF STATEMENT (check one only)

fX ] Consistency
[ ] General Consistency (Category I only)
[ 1 Negative Determination (Category I only)

[ ] an;Consistehcy (Category 1 only)

APPROVING FEDERAL AGENCY (Categories II, III, & IV onlv)

Agency

" Contact Person

. Telephone No. during business bours:
A/lC ()
AlC C )

FEDERAL AUTHORITY FOR ACTIVITY

Title of Law Water Resources Development Act of 1956

Section Section 144

. OTi== STATE AND COUNTY APPROVALS REGUIRED

. i , - Date of
Agency Type of Approval Applic. Status
T ; Application m«
DLNR CDUA N/A yet made
Hawaii County : Application m
Planning Department ___SMA —NLA yet made
& 9T

D-3



Discussion: The proposed project will add 5 acres of beach. to the
Bayfront area of Hilo. The beach will be easily acces_sible' from the
Bayfront Highway. Additionally, a surfing shoal would Be constructed

on the west end of the beach which would provide more surfing opportunity
for Hilo residents. :

-
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HAWAI CZM PROGRAM
ASSESSMENT FORMAT

RECREATIONAL RESOURCES

Objective: Provide coastal receational opportunities accessible to the public.
Policies

!} Improve coordination and funding of coastal recreation planning and
management.

2) Provide adequate, accessible, and diverse recreational opportunities in the
coastal zone management area by:

a) Protecting coastal resources uniquely suited for
recreational activities that cannot be provided in other
areas;

b) Requiring replacement of coastal resources having
significant recreational value, including but not limited
to surfing sites and sandy beaches, when such resources
will be unavoidably damaged by development; or
requiring reasonable monetary compensation to the
State for recreation when replacement is not feasible or
desirable;

c) Providing an adequate supply of shoreline parks and
other recreational facilities suitable for public
recreation;

e) Encouraging expanded public recreational use of
County, State, and Federally owned or controlled
shoreline lands and waters having recreational value

1) ,Adopting water quality standards and regulating point
'and non-point sources of pollution to protect and where
feasible, restore the recreational value of coastal
waters;,

g). Developing new shoreline recreational oppcrtunities,
where appropriate, such as artificial reefs for surfing
and fishing; and

h) Encouraging reasonable dedication of shoreline areas
with recreational value for public use as part of
discretionary approvals or permits by the land use
commission, board of land and natural resources, county
planning commissions; and crediting such dedication
against the requirements of section 46-6.

D-5



COASTAL ECOSYSTEMS

Objective: Protect valuable coastal ecosystems from disruption and minimize
adverse impacts on all coastal ecosystems.

Policies
I} Improve the technical basis for natural resource management;

2) Preserve valuable coastal ecasystems of significant biological or economic
importance; . .

3) Minimize disruption or degradation of coastal water ecosystems by effective
regulation of stream diversions, channelization, and similar land and water
uses, recognizing competing water needs; and _

4) Promote water qﬂantity and quality planning and management practices which
reflect the tolerance of fresh water and marine ecosysiems and prohibit land
and water uses which violate State water quality standards.

Discussion: The area off-shore from Bayfron Beach. is- depauperate, and therefore
no significant dedradation of the ecosystem is expected. Some ‘benthic infaura
will be killed when they are covered with sand, and similar organisms will

Be killed at the sand site during the dredging or pumping. None of the
organisms are unique, and recruitment is expected to be rapid.
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ECONOMIC USES

Objective: Provide public or private facilities and improvements important to the
State's economy in suitable locations.

Policies

1) Concentrate in appropriate areas the location of coastal depen'dent
development necessary to the State's economy.

2) Insure that coastal dependent development such as harbors and ports, visitor
industry facilities, and energy generating facilities are located, designed, and

. constructed to minimize adverse social, visual, and environmental impacts in
the coastal zone management area; and

3) Direct the location and expansion of coastal dependent developments to areas
presently designated and used for such "development and permit reasonable
long-term growth at such areas, and permit coastal dependent development
outside of presently designated areas when:

a) Utilization of presently designated locations is not
feasible;

b) - Adverse environmental effects are minimized; and
¢)  Imporiant to the State's economy.
Discussion: The increased beach area and surfing shoal will attract tourists

to the area, especially if the water quality of Hilo Bay improves. This may
result in higher visitor counts for the Hilo area.

D-7
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" COASTAL HAZARDS

Obiective: Reduce hazard to life and property from tsunami, storm waves, stream
{looding, erosion, and subsidence.

Policies

1} Develop and ' communicate - adequate information on Sstorm wave, tsunami,

{lood, erosion, and subsidence hazard;

2) Control development in areas subject to storm wave, tsunami, flood, erosidn,
-~ and subsidence hazard; , .

3) 'Ensure that developments comply with requirements of the Federal Flood
Insurance Program; and

4) Prevent coastal flooding from inland projects.

Discussion: The project will not have an.effect on subsidence or volcanic
activity, but it will protect-the Bemch and highway from storm waves. it
will also reduce erosion along this section of the Bayfront.
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MANAGING DEVELOPMENT

Obijective: Improve the development review process, communication, and public

parucipation in the management of coastal resources and hazards.

Policies

i) Effectively utilize and implement existing law to the maximum extent possible
in managing present and future coastal zone development;

2) Facilitate timely processing of application for development permits and
resolve conflicting permit requirements; and :

3) Communicate the potential short and long-term impacts of propased
significant coastal developments early in their life cycle and in terms
understandable to the general public 1o facilitate public participation in the
planning and review process. * .

Discussion:  Not applica".ﬁ'le.' ‘The project is not expected to influence coastal '

development. B - . '

'
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HISTORIC RESOURCES

Obijective: Protect, preserve, and where desirable, restore those natural and -
man-made historic and pre-historic resources in the coastal zone management area
that are significant in Hawaiian and American history and culture.

Policies
oL ]

1) .Idéntiiy and analyze significant archaeological resources;

2) . Maximize information retention through preservation of remains and artifacts

or salvage operations; and

3) Support State goals for protection, restoration, interpretation, and display of

historic resources.

Discussion: Not applicable. There are no historic resources in the area of
the p;'oposed project.

———
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SCENIC AND OPEN SPACE RESOURCES

Objective: Protect, preserve and, where desirable, restore or improve the quality
of coastal scenic and open space resources.

Policies

1) Identify valued scenic resources in the coastal zone management area;

2) Insure that new developments are compatible with their visual environment by
designing and locating such developments to minimize the alteration of natural

landforms and existing public views to and along the shoreline;

3) Preserve, maintain and, where desirable, improve and restore shoreline open
space and scenic resources; and

4) Encourage thpse developments-which are not coastal depeandent to locate in

inland areas.

Discussion:  The proposed project will not significantly disrupt the view
plane along the Bayfront. The new beaches will be attractive, and the groins
will be designed to be visually unobtrusive. .

D-11



GECRGE R. ARIYOSHI
GOVERNOR
KENT M. KEITH

\ DEPARTMENT OF PLANNING o g R

OFPUTY DertChOS

JAND ECONOMIC_ DEVELOPVENT AL o

KAMAMAIU BULDING, 250 SOUTH KING ST, HONOWILL, HAWAI

MAIING ADDRESS: POL BOX 2359 HONCIUILL HAWAI 7804 DIVISICHS
ECONDMIC DEVHCBR?E;_I\; DIVISIONS

LAY L I STy Sl W wa

. No. 9079 fmeN-mgg z'om"oﬁ' N
HAWAIN INTERNATIONAL STRVICES AGINCY,

March 28, 1984 LAND USE DIVISIOH
PLANMING DIVISION

RESEARCH AND ECONGMIC ANALYSS EXVISION

QFCES

ADMIEISTRATIVE SERVICES OFFICE

HAWAIL FUIA OFICE

INFORMATION EFICE

OCEAN #ESOURCES (IHICE
FOURISM OFFICE

Mr. Kisuk Cheung
Chief

. Engineering Division
Corps of Engineers
Department of the Army
Building 230 ,

Fort Shafter, Hawaii 96858

Dear Mr. Cheung:

Subject: Coastal Zone Management Consistency Determination, Hilo
‘ Bayfront Beach, Hilo, Hawaii

We have reviewed the subject proposal and agree with your
. determination that it is consistent with Hawaii's Coastal Zone Management
! ~Program. Your assistance and cooperation in complying with the CIM Porgram
.requirements are appreciated.
Very truly yours,

Kent M. Keith
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APPENDIX E
LETTERS OF COMMENT AND RESPONSE
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